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NOTICE

This report has been prepared for the U.S. Air Force by Environmental

Science and Engineering, Inc., for the purpose of aiding in the

implementation of the Air Force Installation Restoration Program. It is

not an endorsement of any product. The views expressed herein are those

of the contractor and do not necessarily reflect the official views of

the publishing agency, the U.S. Air Force, or the Department of

Defense.

Copies of this report may be purchased from:

National Technical Information Service
5285 Port Royal Road
Springfield, Virginia 22161

Federal government agencies and their contractors registered with
*Defense Technical Information Center should direct requests for copies

of this report to:

Defense Technical Information Center
Cameron Station

-" Alexandria, Virginia 22314
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PREFACE

The Installation Restoration Program Phase I: Records Search, New Boston Air
Force Station, New Hampshire was prepared by Environmental Science and
Engineering, Inc., Gainesville, Florida.

It describes the installation missions, environment including geology and
hydrology, findings of the records search for past hazardous material
disposal sites, conclusions and recommendations. It will be used to
identify and control the migration of hazardous contaminants, and to control
hazards to health or welfare that may result from past disposal practices.

This work was initiated in September, 1984 and was completed in July, 1985.
Mr. John R. Edwards, Headquarters Space Division was the Project Manager.

This report has been reviewed by the office of Public Affairs (PA) and is
releasable to the National Technical Information Service (NTIS). At the
NTIS, it will be available to the general public, including foreign nations.

JOHN R. EDWARDS RAPHAEL 0. ROIG
Environmental Engineer Chief, Environmental Planning Div.

RAYKO IR., COL USAF
Director of Acquisition Civil Engineering
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1.0 INTRODUCTION

1.1 BACKGROUND

Due to its primary mission, the U.S. Air Force (USAF) has long been

engaged in operations dealing with toxic and hazardous materials.

Federal, state, and local governments have developed strict regulations

requiring disposers to identify the locations and contents of disposal

sites and take action to eliminate the hazards in an environmentally

responsible manner. The primary Federal legislation governing disposal

of hazardous waste is the Resource Conservation and Recovery Act (RCRA)

of 1976, as amended. Under Sec. 6003 of the Act, Federal agencies are

directed to assist the U.S. Environmental Protection Agency (EPA), and

under Sec. 3012, state agencies are required to inventory past disposal

sites and make the information available to the requesting agencies. To

assure compliance with these hazardous waste regulations, the Department

of Defense (DOD) developed the Installation Restoration Program (IRP).

The current DOD IRP policy is contained in Defense Environmental Quality

Program Policy Memorandum (DEQPPM) 81-5, dated Dec. 11, 1981, and

implemented by USAF message dated Jan. 21, 1982. DEQPPM 81-5 reissued

and amplified all previous directives and memoranda on the IRP. DOD

policy is to identify and fully evaluate suspected problems associated

with past waste disposal practices and to control hazards to health and

welfare that resulted from these past operations. The IRP will be the

basis for response actions on USAF installations under the provisions of

the Comprehensive Environmental Response, Compensation, and Liability

Act (CERCLA) of 1980, as clarified bv Executive Order 12316. CERCLA s

the primary Federal legislation governing remedial action at the past

hazirious waste disposal sites.

l--1



Site Nos. 2 and 3: Joe English Sample surface water quarterly

Pond and Landfill No. I at JEP; analyze for explosives,
metals, volatile organics, and

extractable organics. Install

I well upgradient of both JEP

and LF-1, 2 wells between LF-l

and JEP at the edge of LF-I,

install 1 well downgradient of

JEP in the drainage course of

Joe English Brook. Analyze
LF-l wells for total organic

halogens, petroleum hydrocar-
bons, total organic carbon, and
metals. Analyze the well down-

gradient of JEP for volatile

organics, extractable organics,
metals, and explosives. Sample
and analyze Potable Well No. 3

(southwest of JEP) for volatile
organics, extractable organics,

metals, and explosives.
Analyze the upgradient welL for

volatile organics, extractable

organics, metals, and explo-
sives.

12



standards for sodium exist, concentrations of sodium greater than

20 mg/l are not recommended for persons with sodium-restricted diets. A

memo and posted warnings have been issued for NBAFS. The locations of

Wells No. 1 and 2 are shown in Fig. 1. A photograph of Well No. 1 is

presented in App. J.

The second environmental concern is focused on the presence of

unexploded ordnance (UXO) which may be present on as much as 2,200 acres

of NBAFS as a result of the use of Joe English Pond as a bombing target

and the use of a strafing range (the shooting field) for vehicle targets

for machinegun, aerial cannon, and rocket attacks. Clearing by

Explosives Ordnance Detachment (EOD) units has been restricted to

construction/development activities and to detonate potentially live UXO

found as a consequence of operations or recreation. The target areas

are littered by shrapnel, spent bullets, and bomb/rocket casings. Such

objects can be found in lesser densities in most areas of NBAFS.

Increased recreational use of NBAFS potentially increases contact with

UXO by the users of the base facilities. The location of Joe English

Pond and the shooting field are also shown in Fig. 1.

RECOMMENDATIONS

The recommended actions are intended to be used as a guide in the

development and implementation of the Phase II study. The detailed

recommendations developed for further assessment of Sites 1, 2, and 3

are presented in Sec. 6.0. These recommendations are summarized as

follows:

Site No. 1: Chemical Spill/Disposal Install I upgradient and
Site 2 downgradient monitor wells

and monitor quarterly for total

organic halogens, petroleu
hydrocarbons, total organic
carbon, and metals, as des-

cribed in Table 6.1-2. Tonitor

Potable Wells No. I and 2
quarterlv for volatile organics
and as needed for extractable
organics and metals, is
described in Tibl.V 6.1-2.

11
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Table 1. Summary of Potential Contamination Sites on NBAFS
(Continued, Page 2 of 2)

Report Date ofSite Site Description Desig- Operation

No. and Location Figure nation or Occurrence Conclusions

7 Stormwater Drainage SD-2 1974- No potential for signifi-
System Disposal present cant residual contamination.
Site No. 2 (Battery Referred to base environ-
Acid Waste) (Fig. 2) mental program for assess-

ing alternate disposal
practices. No HARM rating.
No Phase II studies

recommended.

8 Firefighter Training FTA-1 1974- No potential for residual
Area (Fig. I) present contamination. All POL is

contained in metal drums.
No HARM rating. No
Phase II studies

recommended.

9 Chemical Disposal Site CS-2 1960-1974 No potential for residual
* No. 2 (Fig. 2) contamination. Practice

has ceased. No HARM rat-
ing. No Phase II studies
recommended.

10 Chemical Disposal Site CS-3 1978- No potential for residual
No. 3 (Fig. 1) present contamination. Practice

has been referred to base
environmental program for

modification. No HARM rat-
ing. No Phase II studies
recommended.

11 Shooting Field and Un- Not 1942-1958 No potential for signifi-
developed Impact Areas Applicable cant residual contami-

(Fig. 1) nation. No HARM rating.
Referred to base environ-
mental program for land use
considerations.

12 Fuel Spill Site (Fig. 2) FS-l 1976 No potential for residual

contamination. One-time
occurrence with complete

containment of POL. No
HARM rating. No Phase II
studies recommended.

Source: ESE, 1985.

8
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Table 1. Summary of Potential Contamination Sites on NBAFS

Report Date of
Site Site Description Desig- Operation
No. and Location Figure nation or Occurrence Conclusions

1 Chemical Spill/Disposal CS-i 1974-1985 Potential for residual
Site No. I (drum storage contamination and con-

area) (Fig. 2) taminant migration. Re-
ceived HARM score of 62.
Phase II studies

recommended.

2 Joe English Pond (Fig. 1) JEP 1942-1958 Potential for residual

contamination and con-
taminant migration. Re-
ceived HARM score of 61.
Phase II studies

recommended.

3 Landfill No. I (Fig. I) LF-l 1960-1968 Potential for residual

contamination and con-
taminant migration. Re-

ceived HARM score of 51.
Phase II studies
recommended.

4 Landfill No. 2 (Fig. 1) LF-2 1960-1965 No potential for residual

contamination. Debris
landfill closed. No HARM
rating. No Phase II
studies recommended.

5 Landfill No. 3 (Fig. 2) LF-3 1960-1965 No potential for residual

contamination. Con-
struction debris and rubble
landfill closed. No HARM
rating. No Phase II
studies recommended.

6 Stormwater Drainage SD-I 1960- No potential for resid-
System Disposal present ual contamination. NPDES-
Site No. I (Boiler permitted discharge. NO

Blowdown) (Fig. 2) HARM rating. No Phase II
studies recommended.

U7
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App. G. The HARM system is designed to indicate the relative need for

followup action (Phase II).

FINDINGS AND CONCLUSIONS

The goal of the IRP Phase I study is to identify sites where there is a

potential for environmental contamination resulting from past waste

disposal practices and to assess the potential for contaminant migration

from these sites.

Twelve sites were identified at NBAFS as having potential for

environmental contamination. These sites, dates of operation or

O occurrence, and elevations of these sites are summarized in Table 1.

Site locations are shown in Figs. I and 2. The relative potential of

the sites for environmental contamination and containment migration was

assessed, and Phase IV monitoring recommendations were made for Sites 1,

.. . 2, and 3. Photographs of Sites 1, 2, and 3 are presented in App. J.

In addition to the sites identified above, two additional environmental

concerns were identified.

First, the storage and use of road salt to control ice is common

practice in New England and has resulted in migration of sodium and

chloride into the base water supply via the stormwater drainage system.

*: Both the sodium and chloride concentrations in the base potable water

supply are elevated above background. Chloride concentrations show an

increasing historical trend and since 1980 have generally averaged

approximately 200 milligrams per liter (mg/i). In 1984, a single sample

*i violated the National Secondary Drinking Water Regulation (NSDWR)

maximum contaminant level of 250 mg/l chloride. Because of the rise in

chloride content, sodium concentrations have been measured since 1980.

Concentrations in the potable water serving Areas A and B, from Wells

No. I and 2, ranged from 48 to 103 mg/l. Background (Well No. 3) ranged

from 8.0 to 13.5 mg/l. Although sodium at the above levels poses no

risk to the population in general and no New Hampshire or Federal

",6



on NBAFS. A fisheries management program includes stocking of brook

trout and rainbow trout as well as management for various warm-water

centrachid game fish.

Several threatened and endangered species are known to occur on NBAFS

and in the area. The bald eagle is the only endangered species reported

on NBAFS; however, the osprey, red-shouldered hawk, and whippoorwill are

considered threatened. The Eastern box turtle, classified as rare, may

occur in the area.

As a result of the geohydrological environment and soil characteristics,

conditions on NBAFS are conducive to migration of contaminants if

introduced into the environment. Potential contaminant migration could

occur laterally and vertically through the fractured bedrock to the

underlying aquifer system. Mobile contaminants in the vicinity of Joe

English Pond may additionally migrate toward surface water channels and

could potentially contaminate the surface water system, which flows

offbase and ultimately is used as a potable water source.

METHODOLOGY

During the course of the Phase I investigation of NBAFS, interviews were

conducted with base personnel (past and current) familiar with past

waste disposal practices; file searches were performed for past

hazardous waste activities; interviews were held with local, state, and

Federal agencies; and ground reconnaissance inspections were conducted

at past hazardous waste activity sites.

Three sites were identified as potentially containing hazardous

contaminants resulting from past activities. These sites have been

assessed using the Hazard Assessment Rating Methodology (HARM), in which

factors such as site characteristics, waste characteristics, ootential

for contaminant migration, and waste management practices are

considered. The details of the rating procedure are presented in



potentiometric surface of the aquifer generally conforms to the

topographic gradient with ground water flow from topographically high

areas to topographically low areas. In the low-lying areas on NBAFS,

near Joe English Pond, the aquifer system is under artesian conditions.

Recharge to the aquifer occurs primarily through local surface

infiltration of precipitation in the outcrop areas. Discharge from the

aquifer occurs through upward leakance and well withdrawal.

A historical increase in chlorides has been observed in Wells No. 1 and

2, located in areas receiving significant quantities of runoff

contaminated by road salt in winter. Because of the high permeability

of the shallow, coarse soils and infiltration capacity of the fractured

bedrock, such runoff may easily impact the aquifer in Localized ones.

Average annual rainfall at NBAFS is approximately 43 inches, with

average annual snowfall approximately 41 inches. The mean annual lake

evaporation rate in the vicinity of NBAFS is 26 inches. Therefore, the

net annual precipitation rate for NBAFS (rainfall minus evaporation) is

*17 inches. Average monthly temperatures range from 22.60F in January to

69.8"F in July. The I-year, 24-hour rainfall event is approximately

* "2.5 inches. The value of 17 inches per year for net precipitation

indicates a significant potential for infiltration as well as surface

runoff and the occurence of permanent surface water features. The

1-year, 24-hour rainfall event of 2.5 inches indicates a significant

potential for runoff and erosion. These data indicate that any

contamination at NBAFS could migrate significantly by both surface water

and ground water pathways.

NBAFS is located near the southern edge of the Northern Hardwoods-Spruce

Forest ecoregion of the Laurentian Forest physiographic province.

Approximately 4 percent of the station consists of developed or semi-

developed land. The remainder is dominated by forest composed mainly of

white pine and eastern hemlock. Red oak is the dominant hardwood

species. Fourteen ponds and 7.1 miles of stream/wetland habitat occur

4F i: 4



ENVIRONMENTAL SETTING

NBAFS is situated in the south-central portion of New Hampshire in the

Merrimack River Basin in the Merrimack Syncline. The developed area of

NBAFS is mainly situated on the northern facing slope of Chestnut Hill,

one of three major topographic highs within the installation boundary.

Elevations at NBAFS vary from approximately 350 feet mean sea level (ft

* "MSL) along Joe English Brook to 1,288 ft MSL on top of Joe English Hill.

Physiographically, the station is located in a bowl-shaped depression

centered at Joe English Pond with upland ridges near the installation

boundaries forming the lips of the bowl. The major drainage feature on

NBAFS is the Joe English Pond system. Joe English Pond, situated in the

center of the installation, is the collection point for drainage from a

series of 14 upland ponds and wetland areas; the pond system discharges

* - via Joe English Brook, which flows offbase to the southeast into the

*" Amherst Conservation District. Streams on NBAFS include those flowing

to Joe English Pond from the upland wetland areas of Murphy Swamp,

Gardner Pond, Beaver Pond, Deer Pond, and Ice Pond.

Soils on NBAFS consist of very strong, fine sandy foams, with variable

amounts of large stones and coarse sand. These soils usually occur as a

thin veneer consisting of a loam matrix with many large boulders,

cobbles, and pebbles over the highly fractured and jointed bedrock unit.

These soils are considered highly permeable and would be susceptible to

infiltration by contaminants.

Based on very limited data, surface water bodies at NBAFS generally can

be characterized by low concentrations of dissolved solids [generally

<30 micromhos per centimeter (umhos/cm) conductance at 25°C] and

slightly acidic pH (pH 5 to 6). In the area possibly receiving runoff

from the developed areas (Areas A and B), a single higher conductivity

value (100 umhos/cm at 25°C in Deer Pond) was observed.

A single aquifer system is found beneath NBAFS; this system occurs

within the fractured metamorphic and metasedimentary rock units. The

L ...



for use as a tracking station. On Oct. 1, 1958, the 6594th

Instrumentation Squadron was activated at the New Boston site. The site

was designated the New Boston Tracking Station and Data Acquisition

Annex (later redesignated NBAFS). The requirement for a satellite and

missile tracking station at NBAFS evolved from the U.S. Air Force (USAF)

satellite testing and development program.

Operations began at NBAFS on April 1, 1960, using van-mounted equipment.

Locations of permanent operational areas, boresight towers, antennas,

cables, and access roads were decontaminated and surveyed before

construction was begun. Portable operations were gradually phased out,

* and the station was operating in permanent facilities by June 1964.

On Oct. 1, 1979, the 6594th Instrumentation Squadron was redesignated

* Detachment (Det.) 2 of HQ Air Force Satellite Control Facility (AFSCF).

The overall mission of AFSCF is to acquire, maintain, and operate a

common-user spacecraft support network for DOD. The Satellite Control

Facility commands and controls orbiting military spacecraft through its

worldwide network of satellite tracking and commanding stations. The

* specific mission of Det. 2, operating as an element of AFSCF, is to

develop and maintain the capability to perform acquisition, tracking,

and commanding of specified spacecraft. Telemetry received from these

space vehicles is processed and reported. USAF space and satellite

. programs are supported during research and development as well. An

"  element of the AFSCF global national range, Det. 2 provides time-

critical space vehicle operations for global commanding and control. In

support of this mission, Dec. 2 operates and maintains NBAFS.

The only tenant onbase is Det. 1, 2014th Communications Squadron (CS),

Air Force Communications Command (AFCC). The mission of Det. 1, 2014th

CS is to provide a 2-way, high data rate transfer capability from NBAFS

to HQ Satellite Control Facility.

* 2
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EXECUTIVE SUMMARY

INTRODUCTION

The Department of Defense (DOD) has developed a program to identify and
evaluate past hazardous material disposal sites on DOD property, to

control the migration of hazardous contaminants, and to control hazards

to health or welfare that may result from these past disposal

operations. This program is known as the Installation Restoration

Program (IRP) and consists of four phases: Phase I--Initial Assessment/

Records Search, Phase If--Confirmation and Quantification, Phase III--

Technology Base Development, and Phase IV--Operations/Remedial Actions.

Environmental Science and Engineering (ESE), Inc. conducted the Phase I

study of New Boston Air Force Station (NBAFS), New Hampshire, with funds

provided by the Air Force Systems Command (AFSC). This volume contains

- the Initial Assessment/Records Search of NBAFS.

- - INSTALLATION DESCRIPTION
NBAFS is situated in southeast New Hampshire, in Hillsborough County,

approximately 12 miles west of the city of Manchester, N.H. The station

occupies 2,826 acres divided into five operational areas. Areas A and B

comprise the majority of the developed areas of the base, which consists

of the Satellite Communications (SATCOM) terminal; antenna systems;

facilities, engineering, maintenance, security, and administrative

systems. Areas C, D, and E are substantially forested and comprise the

majority of the land area. These areas contain former bombing and

strafing ranges, recreation facilities, a 400-foot (ft) remote boresight

tower, wells, and a pumping system. Areas A and B and the limited

facilities in Areas C through E comprise approximately 125 acres. The

remainder of the station consists of forest, ponds, and wetlands.

The land occupied by NBAFS was a bombing range controlled by the 14th

Air Force at Grenier AFB from 1942 to 1958, when the site was selected

1
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1.2 PURPOSE, AUTHORITY, AND SCOPE OF THE ASSESSMENT

The IRP has been developed as a 4-phase program, as follows:

Phase I--Initial Assessment/Records Search

Phase Il--Confirmation and Quantification

Phase Ill--Technology Base Development

Phase IV-Operations/Remedial Actions

Environmental Science and Engineering, Inc. (ESE) conducted an initial

assessment/records search at New Boston Air Force Station (NBAFS), with

funds provided by the Air Force Systems Command (AFSC). This report

contains a summary and evaluation of the information collected during

Phase I of the IRP and recommendations for any necessary Phase II

action.

The objective of Phase I was to identify the potential for environmental

contamination from past waste disposal practices at NBAFS and to assess

the potential for contaminant migration. Activities performed in the

Phase I study included the following:

1. Review of site records;

2. Interviews with personnel familiar with past generation and

disposal activities;

3. Inventory of wastes;

4. Determination of estimated quantities and locations of current

and past hazardous waste treatment, storage, and disposal;

5. Definition of the environmental setting at the base;

6. Review of past disposal practices and methods;

7. Performance of field inspections;

8. Gathering of pertinent information from Federal, state, and

local agencies;

9. Assessment of potential for contaminant migration; and

10. Development of conclusions and recommendations for any

necessary Phase II action.

NBAFS does not possess its own aircraft. As a result of the flight

commitments of the New Hampshire National Guard, no daytime aerial tour

could be scheduled during the week of the site visit.

S-1-2



ESE performed the onsite portion of the records search during February

1985. The following team of professionals was involved:

o Michael A. Keirn, Ph.D., Senior Scientist and Team Leader,

20 years of professional experience.

o Donald F. McNeill, Geologist, 3 years of professional

experience.

o Douglas A. Dean, Engineer, 3 years of professional experience.

Detailed information on these individuals is presented in App. B.

1.3 METHODOLOGY

The methodology utilized in the NBAFS records search began with a review

of past and current industrial/laboratory operations conducted at the

base. Information was obtained from available records such as shop files

and real property files, as well as interviews with past and current

base employees from the various operating areas. Interviewees included

current and former personnel associated with the mission of NBAFS and

tenant organizations onbase. A list of interviewees, by position and

approximate years of service, is presented in App. C.

Concurrent with the base interviews, the applicable Federal, state, and

local agencies were contacted for pertinent base-related environmental

data. The outside records centers and agencies contacted and personnel

interviewed are listed in App. C.

* The next step in the activity review was to determine the past

management practices regarding the use, storage, treatment, and disposal

of hazardous materials from the various operations on the base.

Included in this part of the activities review was the identification of

all known past disposal sites and other possible sources of

contamination such as spill areas.

0 1-3



A general ground tour of the identified sites was then made by the ESE

Project Team to gather site-specific information including: (1) visual

evidence of environmental stress, (2) the presence of drainage ditches

and systems, and (3) visual inspection for any obvious signs of

contamination or leachate migration. A helicopter overflight was not

available as part of the onsite visit.

Using the process shown in Fig. 1.3-1, a decision was then made, based

on all of the above information, regarding the potential for hazardous

material contamination at any of the identified sites. If no potential

existed, the site was deleted from further consideration. If potential

for contamination was identified, the potential for migration of the

contaminant was assessed based on site-specific conditions. If there

were no further environmental concerns, the site was deleted. If the

potential for contaminant migration was considered significant, the site

was evaluated and prioritized using the Hazard Assessment Rating

Methodology (HARM). A discussion of the HARM system is presented in

1-4
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2.0 INSTALLATION DESCRIPTION

2.1 LOCATION, SIZE, AND BOUNDARIES

NBAFS is situated in southeast New Hampshire, in Hillsborough County,

approximately 12 miles west of the city of Manchester (Fig. 2.1-1). The

. townships of New Boston, Mont Vernon, and Amherst intersect on NBAFS

property.

NBAFS occupies 2,826 acres and easements of 49.43 acres. NBAFS property

is comprised of five operational areas (Areas A through E), training

areas, and campsite areas (Figs. 2.1-2 and 2.1-3). Area A contains the

main entrance, guard house, fire department, and main power substation.

Area B is the main operational area, containing the antenna systems, the

.. Satellite Communications (SATCOM) Terminal, the Technical and

Administration Building, base support shops, Civil Engineering, Supply,

Motor Pool/Maintenance, the sewage treatment plant, and the multipurpose

- recreation building. Area C contains a skeet range, and Area D contains

*a 400-foot (ft) boresight tower and an access road. Area E contains

temporary storage buildings, wells, reservoirs, and a pumping system.

The developed portion of NBAFS, which includes Areas A and B and limited

facilities located in Areas C through E, consists of approximately

125 acres (NBAFS, 1983a).

As of September 1983, the NBAFS base population was 270 (NBAFS, 1983a).

. Many additional military personnel use NBAFS facilities for training.

From October 1981 through September 1984, a total of 11,807 military

personnel used NBAFS training facilities (NBAFS, 1983a).

The following facilities are located on the station (NBAFS, 1983a) and

are shown on Figs. 2.1-2 and 2.1-3:

1. Bldg. 100: Technical and Administration Building housing the

operations, control area, telemetry area, computer/data

processing area, communications area, telephone switchboard,

.2-1
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Precision Measurement Equipment Laboratory (PMEL), and

administration offices.

2. Bldg. 108/109: Space Ground Link System (SGLS) 46-ft antenna

system.

3. Bldg. 105/106: SGLS 60-ft antenna system.

4. Bldg. 117: Civil Engineering shops.

5. Bldg. 120: Civil Engineering and Logistics.

6. Bldg. 141: Motor Pool.

7. Bldg. 142/143: SATCOM Terminal.

8. Bldg. 114/115: Temporary storage.

9. Bldg. 118: Multipurpose recreation building.

10. Bldg. 103: Fire department.

11. Bldg. 101: Security Police.

12. Bldg. 121: Sewage treatment plant.

13. A 400-ft farfield/nearfield antenna boresight facility is

located off the service road approximately 2 miles from the

main operational area. Instrumentation cabling between this

tower and the SGLS area and between the SATCOM Terminal and the

Technical and Administration Building is carried by an

aboveground cable tray along the service road to the main

operational area, where it continues through underground ducts

to the individual buildings and antennas.

The land surrounding NBAFS is generally undeveloped and uncleared,

consisting primarily of thickly wooded terrain. A software development

facility is situated north of NBAFS. Land to the south of NBAFS has

been reserved by the Township of Amherst as the Amherst Conservation

District--a wildlife refuge, land, and water conservation area (see

Fig. 2.1-I).

2.? HISTORY

rhe history of NBAFS is summarized in this section. A number of USAF

organization changes and designations have occurred rvhich have affected

the command structure of the installation. A brief chronology of these
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changes is presented in Table 2.2-I. The following paragraph provides a

summary of the changes directly affecting NBAFS which is currently a

subinstallatin of Sunnyvale Air Force Station, Calif.

The land occupied by NBAFS was a bombing range controlled by the

Fourteenth Air Force at Grenier Air Force Base (AFB) from 1942 to 1958,

when the site was selected for use as a tracking station. On October 1,

1959, the 6594th Instrumentation Squadron was activated at the New

Boston site. The site was designated the New Boston Tracking Station

and Data Acquisition Annex (later redesignated NBAFS). The requirement

for a satellite and missile tracking station at NBAFS evolved from the

USAF satellite testing and development program.

Operations began at NBAFS on April 1, 1960, using van-mounted equipment.

Locations for permanent operational areas, boresight towers, antennas,

cables, and access roads were decontaminated by the Fort Devens,

Massachusetts, Explosive Ordnance Disposal (EOD) detachment and

construction began. (The decontamination program was reviewed by Eglin

AFB EOD). Portable operations were gradually phased out, and the

station was operating in permanent facilities by June 1964.

The primary facilities consisted of the SATCOM terminal, a single

60-ft diameter antenna system, and support facilities. A second antenna

system (46-ft) was installed in 1978.

On October 1, 1979, the 6594th Instrumentation Squadron was redesignated

Det. 2 of the AFSCF.

AFSCF operational support increased from 300 contacts and 400

operational hours in 1960 to more than 94,000 contacts and more than

82,000 flight support hours in 1982 (AFSCF, 1982).

2.3 MISSION AND ORCANIZATION

The overall mission of the AFSCF is to acquire, maintain, and operate a

common-user spacecraft support network for DOD. The Satellite Control

2-6



Table 2.2-1. Summary of Organization Structure and Historical Events
Affecting NBAFS

Date or Period Event

1942-1958 NBAFS areas used as bombing range by Grenier AFB

April 6, 1959 Air Research and Development Command (ARDC) (later

redesignated AFSC) formed 6594th Test Wing at
Lockheed Satellite Control Center, Palo Alto, Calif.

June 1959 USAF Ballistic Missile Division (AFBMD) Palo Alto
personnel transferred to 6594th Test Wing

Oct. 1, 1959 New Boston Tracking Station and Data Acquisition
Annex established as a subinstallation of

Headquarters (HQ) ARDC as a component on the 6594th
Test Wing

Nov. 15, 1959 6594th Test Wing reassigned from HQ-ARDC to HQ-AFBMD

Jan. 15, 1960 HQ 6594th Test Wing redesignated HQ 6594th Test Wing

(Satellite)

March 1, 1960 HQ 6594th moved from Palo Alto to Sunnyvale AFS

April 1, 1960 Operations begin at NBAFS

April 1, 1961 Air Force System Command (AFSC) formed. Elements of
ARDC and Air Material Command (AMC) reorganized as
Space Systems Division (SSD) and Ballistic Systems

Division (BSD). BSD and SSD placed under AFSC. SSD
was predecessor of Space and Missile Systems Division

(SAMSO) later designated Space Division (SD). The

6594th Test Wing (Satellite) was assigned to SSD.

Nov. 1, 1961 6594th Test Wing (Satellite) redesignated HQ-6594th
Aerospace Test Wing

June 1964 NBAFS temporary facilities phased out

1978 46-ft-diameter second antenna system installed at
NBAFS

Oct. 1, 1979 6594th redesignated Det. 2 of HQ Air Force Satellite
Control Facility (AFSCF) of Sunnyvale Air Force
Stat ion

Note: Events directly affecting NBAFS are underlined.

Source: AFSCF, 1o82.

. .. . . . . . . . .-7
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Facility commands and controls orbiting military spacecraft through its

worldwide network of satellite tracking and commanding stations. The

specific mission of Det. 2, operating as an element of AFSCF, is to

develop and maintain the capability to perform acquisition, tracking,

and commanding of specified spacecraft. Telemetry received from these

space vehicles is processed and reported. USAF space and satellite

p grams are supported during research and development as well. An

element of the AFSCF global national range, Det. 2 provides time-

critical space vehicle operations for global commanding and control. In

support of this mission, Det. 2 operates and maintains NBAFS.

The only tenant onbase is Det. 1, 2014th CS, Air Force Communications

Command (AFCC). The mission of Det. 1, 2014th Communications Squadron

(CS) is to provide a 2-way, high data rate transfer capability from

NBAFS to HQ AFSCF (NBAFS, 1983a).

Contractors performing direct mission support on NBAFS are Ford

Aerospace and Communications Corp. (FACC), Sperry Corp., Systems

Development Corp., and RWTA Security.

Organizations, missions, and tenant activities are described in App. D.
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3.0 ENVIRONMENTAL SETTING

This section describes the environmental conditions at NBAFS, including

specific site data for meteorology, geology, soils, surface hydrology,

geohydrology, water quality, and biota. These data subsequently are

used in the HARM scoring system to numerically assess the pollutant

transport mechanisms and potential receptors at the site. App. G

describes the factors used in the HARM system.

3.1 METEOROLOGY

Climatological data relevant to NBAFS are summarized in Table 3.1-1.

These data were collected at the National Weather Service (NWS)

meteorological station at Nashua, N.H., which is located approximately

15 miles south of NBAFS. The period of record for the data is 29 years

(1951-1980). The climate at NBAFS is categorized as a humid continental

climate. Northwesterly winds are prevalent, bringing cold, dry air

during the winter months and cool, dry air in the summer. However, the

greater strength of the southerly winds during the summer months results

in a flow of air from the southwest or west-southwest in July and August

(NOAA, 1977). The overall wind movement is from the west-northwest

during the transitional months of June and September and is

northwesterly the rest of the year. Wind speeds range from an average

of 9 miles per hour (mph) from June through November and up to II -nph

from March through May. Wind speed during the winter months avera:,-s

13 mph and may gust much higher with winter storms (NBAFS, 1981).

Precipitation is distributed throughout the year with no particular wet

)r ,rv suan. The nv.ri, mo nthly precipitation ic 3.60 incs )r tlh

year, with variation of 3.09 to 4.47 inches per mnonth. Precipitation

uccurr,c,-; average apnroxinatlv I day of 3 for th, year. Tho' an: i,ia

average rainfall is anproximatelv 43 inches, and the annual average

3-i
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Table 3.1-1. Climatological Data for NBAFS

Average Average
Month Temperature (°F) Precipitation (inches)

January 22.6 3.56
February 24.5 3.09
March 33.6 3.89

April 44.9 3.55
May 55.5 3.49
June 64.8 3.14

July 69.8 3.18
August 67.7 3.48
September 59.5 3.65

October 49.1 3.67
November 38.7 4.47
December 26.6 4.10

Annual 46.4 43.27

Period of Record 1951-1980 1951-1980

Note: Data are for Nashua, N.H., Hillsborough County, Station
Index 5712; 130 ft above mean sea level (MSL); 420 47'N, 710 29'W.

Sources: National Climatic Data Center, 1983.
ESE, 1985.



Table 3.4-1. New Hampshire Class B Water Quality Standards

Constituent Standard

Dissolved Oxygen >75-percent saturation or 6 milligrams per
Titer (mg/I), unless naturally occurring

Coliform Bacteria <240/100 milliliters (ml)

pH 6.5-8.0, or as naturally occurs

Toxic Substances In accordance with EPA (1980)

Sludge Deposits No unreasonable kinds or quantities, unless
naturally occurring

Oil and Grease No unreasoanble kinds or quantities

Color Not in unreasonable quantities, unless
naturally occurring

Turbidity <10 units in cold-water fisheries

<25 units in warm-water fisheries

Temperature Meets New Hampshire Fish and Game Dept.,
New England Interstate Water Pollution
Control Commission, and EPA (1976)

requirements

Phosphorus Shall not impose water uses, unless
naturally occurring (generally
<0.015 mg/l)

Gross Beta Radioactivity <,000 picocuries/liter (pCi/l)

Str nt till 9J '10 pCi!l

Radium 226 <3 pCi/l

Phenol <0.001 mg/l

)ther Constituents In accordance with EPA (197f)

SH1rs-c : Now Hampshire Water Suppiv and Pollution Contro! Con::ni~s n
1984.

ESE, 1985.



Quality Criteria (EPA, 1976) , and to meet criteria set forth by EPA in

November 1980 (EPA, 1980) for 64 priority toxic substances. Numerical

standards are presented in Table 3.4-1.

No comprehensive surface water quality studies have been performed for

the surface waters of NBAFS. Secondary treated sanitary sewage effluent

is discharged behind Bldg. 121 and flows into Beaver Pond (Fig. 3.2-1).

Flow from Beaver Pond moves into Deer Pond via a stream with

considerable marsh area. In general, the permitted discharge (see

Sec. 4.1) meets discharge requirements. Blowdown from the heating and

emergency power boilers located in Bldg. 100 (see Sec. 4.1) also is

discharged into Beaver Pond via permitted discharge through the storm

drainage system.

Available surface water quality data for NBAFS are presented in

Fig. 3.4-1. These data from 1975 to 1979 were presented during a 19~80

assessment of fish resources and the NBAFS Fisheries Management Plan

(FWS, 1980). These data indicate that the surface waters at NBAFS are

very low in total dissolved solids. Such soft acidic water is typical

of New England drainages of granitic rock overlain with coarse glacial

outwash such as occurs at NBAFS. The relatively high conductivity in

Deer Pond [100 micromhos per centimeter (umhos/cm) at 250C] at acidic pH

(pH 5.0) suggests a possible effect due to runoff by stormwater con-

taining road salt made up primarily of monovalent ions. These ions

woul ci inc roase the dissolved solids and conduc tiv i tv withouti ra

alkalinity and pH. 3eaver Pond and Deer Pond receive the runoff from

Areas A and B, which contain most of the station's developed area. It

is impossible, however, to make firm conclusions based on a sing'Je set

of neaiirrnotsas sliown in Fig. 3.4-1.

A s.aarch of the !iPA Storage and Re-trieval (STORET) dat-ias (77PA, 1995)

did not indicate any additional wate r quality 3ati for thle Joe 1 n,11ishl

Brook syste m. The nearest stat ion is lo.-cate d in Bown, ran Brook near

Bedfird, N. N. , at coordinates 42'48'00"N, 71'3o' 3f&'W. T-) vnan B3r ook

.. . .. . . . . .. ... . .. . .. .. . . +q _ u + • - t • P ++ +' + " - " ;J' ? - + . - - + - • . . + + . .. .. :



Table 3.3-1. 9umary of Well Data

Approximate Static Water
Site Well Casing Casing Level at

Elevation Depth Depth Size Installation Date
Well No.* Locationt (MSL) (ft) (ft) (inches) (ft bis) Installed

PW-I Bldg. 141 637 250 32 8.0 45 1959

PW-2 Bldg. 111 642 250 13 8.0 42 1959

PW-3 Bldg. 148 540 225 15 6.0 Flowing 1981
artesian

PW-4 Bldg. 112 820 285 21 6.0 41 1959

GW-A Near 700 275 20 8.0 18 1970
Bldg. 100

GW-B 500 ft fram 750 350 20 8.0 25 1975
Bldg. 100

GW-C Bldg. 143 610 330 NA** NA 73 1976

GW-D Near 800 365 20 8.0 44 1q74
Bldg. 113

Note: bls - below land surface.

*PW = Potable well.

GW = Grcunding well.
tSee Fig. 3.3-4 for well locations.

**NA = Not available.

Sources: NBAFS, We11 Water Data.
ESE, 1985.



p.-

'0)

LLZ

LU

z -w
o o

-U 11 cr.~ CC
1<~~~ m ;0N.,r I

.. jZ

I:~~ 
cr 0

AIA CO. wlc

;fj

044

LU
LU~LL

-JLI LI.L

-j z
00

0 0cWo 0 C

LI-I

-1 3



pumping in the upland areas and through artesian discharge at Well No. 3

near Joe English Pond.

Eight wells are located on NBAFS (Fig. 3.3-4). Four wells were drilled

for potable water supply, and three of these wells (Nos. 1, 2, and 3)

are currently used for potable water. The fourth potable well (No. 4)

is inactive due to abandonment of the facilities in the southwestern

section of the installation (Area E). The remaining four wells on the

installation are used as grounding wells for the antenna facilities

(Bldg. 100, the 200-ft boresite, the SATCOM facility, and the 400-ft

boresite). The grounding wells are enclosed and do not function as

sources of potable or supply water. Well data for NBAFS are summarized

in Table 3.3-1.

3.4 WATER QUALITY

3.4.1 SURFACE WATER QUALITY

As described in Secs. 3.2.1 and 3.2.2 and shown in Fig. 3.2-1, NBAFS is

situated within a ring of ridges and high ground such that drainage is

toward Joe English Pond. The outflow of Joe English Pond is

southwesterly via Joe English Brook into the Amherst Conservation

District, where the brook forms a component of the potable water supply

for the city of Amherst, N.H. Fourteen ponds and 7 miles of streams

form the surface drainage of the station and comprise the Joe English

Pond drainage system (FWS, 1980).

Because of the use of Joe English Brook as a surface water supply

source, the New Hampshire Water Supply and Pollution Control Commission

has classified the system as Class B, suitable for swimming and other

recreation, fish habitat, and after adequate treatment, for ise a, water

supply (New Hampshire Water Supply and Pollution Control Comnission,

1984). Class B waters are regulated specifically in terms of dissolved

oxygen, coliform bacteria, pH, phenol, turbidity, and radioactivity.

Other constituents (e.g., phosphorus) are regulated so as to not impair

the -issinod usages, to meet criteria set forth in EPA 1 76 Iater
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several feet of fibrous mucks and peats have accumulated on top of the

alluvial deposits. In many cases, these bog areas represent former

small lakes in which decomposing organic material has accumulated.

3.3.2 SOILS

The U.S. Soil Conservation Service (SCS) (1984) has mapped the soil

types encountered on NBAFS (Fig. 3.3-1). On the main developed area,

four soil types are found (NBAFS, 1984a): the Chatfield-Hollis-Canton

complex, the Chatfield-Hollis-Rock outcrop complex, Paxton stony fine

sandy loam, and Ridgebury stony loam. The soil profile overlying

bedrock on NBAFS consists of a loam matrix with many large boulders,

cobbles, and pebbles. The soils on the installation have slopes ranging

from 0 to 25 percent (NBAFS, 1984a). Soil borings taken in the vicinity

of Bldg. 100 indicate approximately 3 to 6 ft of unconsolidated

sediments over bedrock (see Fig. 3.3-2). The maximum thickness of the

soil matrix is approximately 8 ft (Dept. of the Air Force, 1980b). In

localized areas, the soil profile is saturated in the lower sections due

to impervious bedrock. However, due to the fractured nature of the

bedrock, infiltration is predominant in most areas.

3.3.3 HYDROGEOLOGY

The aquifer system underlying NBAFS consists of fractured bedrock and

slightly metamorphosed sedimentary rocks which have retained some

effective porosity and permeability. This original effective porosity

and the fractured nature of the bedrock provide a high degree of ground

water transmissivity in the aquifer system. Water levels in the cased

wells at NBAFS range from 73 ft below land surface (NBAFS, 1985) to a

* flowing artesian system near Joe English Pond. The potentiometric

surf.ice gt-nerallv conforms to the topographic gradient and is artesian

ii r t , 1 o.r elevation aroas (Fi ,. 3.3-3). ' lt il.1 pt-ntiow,:ric

map -xists for the instal lat ion. Recharge to the aquifer occurs throti:h

.1 irect infiltr;it ion of procipitit Lon thr.mugh frac iirs r .i ,in i tI

tip] and and outrrop area. Discharg-e of the aquifer occurs thr.u ' wlIl

o -
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Joe English Brook flows into the wetlands of the Amherst Conservation

District, which abuts the southern border of NBAFS. NBAFS coordinates

with the township of Amherst in maintaining the integrity and flow of

Joe English Brook for downstream water management needs (NBAFS, 1983a)

(see Fig. 2.2-1).

Stormwater drainage in Station Areas A and B (the main developed area)

is controlled by a series of stormwater drains which collect and divert

runoff toward topographically lower areas and wetlands immediately north

and west of the station buildings. Stormwater drainage in Areas A and B

is presented in Fig. 3.2-2.

3.3 GEOLOGY

3.3.1 GEOLOGIC SETTING

NBAFS is located on highly folded metasedimentary rocks which are

structurally related to the Merrimack Syncline. This syncline complex

trends northeast and exhibits highly folded sections due to east-west

oriented compressive forces. The installation is situated on the Lower

Devonian Littleton Formation (FWS, 1980), which consists of slightly to

moderately metamorphosed rock. A gray, micaceous quartzite is the

predominant rock type with lesser amounts of gray, coarse mica schist.

The Littleton Formation extends more than 5,000 ft below MSL in the

vicinity of NBAFS (FWS, 1980). The formation is bounded by Upper

Devonian granite, granodiorite, and monzonite to the southeast and by

Lower Devonian gray gneiss to the northeast. Bedrock underlying NBAFS

is highly fractured in the upper sections due to structural compression

and folding.

Most areas on the installation are covered by a thin veneer of

Pleistocene and Recent glacial alluvium consisting of boullers, gravel,

sand, and silt. Alluvium is generally thickest in the low-lying areas

and valley bottoms. Soil borings taken for building construction

(Dept. of the Air Force, 1980b) indicate a maximum thickness of about

8 ft of alluvium in Areas A and B. In some poorly drained areas,

---.
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situated on the northwest-facing slope of Chestnut Hill, with an

elevation of approximately 700 ft. The installation consists of three

main physiographic structures: Chestnut Hill on the northeastern

section of the base, Roby Hill in the southern/southwestern section, and

* Joe English Hill in the northwestern part of the installation. Within

-. the center of the topographically high areas, the central lowland areas

consist of Joe English Pond and its drainage area to the southeast. The

generalized physiography of NBAFS is the shape of a bowl with Joe

English Pond in the center. The three hills comprising NBAFS are part

of a structural syncline complex which formed from east-west oriented

compression. Elevations on NBAFS range from 350 ft MSL along Joe

English Brook in the southeastern part of the base to approximately

1,280 ft MSL on top of Joe English Hill. Regionally, especially to the

north and west, many peaks in the vicinity of NBAFS exceed 1,200 ft in

elevation.

3.2.2 SURFACE HYDROLOGY

NBAFS lies within an extremely hilly and mountainous physiographic

region which strongly influences the surface hydrology of the region.

The major developed area of NBAFS is situated on Chestnut Hill, which is

drained by a series of intermittent creeks and lowlands. Drainage from

the main area of station development is generally in a northwesterly

direction toward Beaver Pond No. I (Fig. 3.2-1). From Beaver Pond

No. 1, drainage continues toward the centrally located Joe English Pond.

This pond receives most of the drainage from the upland areas in the

northeast, northwest, and southwest. From Joe English Pond, water flows

southeast along Joe English Brook, where it exits the installation

boundary. Many of the upland areas contain wetland swamps and small

" ponds which receive immediate drainage during precipitation and periods

of melting ;now. The major surface water drainage features are prosonted

in Fig. 3.2-1. A total of 14 ponds (totaling 98 acres in surface area)

*ind 7 miles of streams are present on NBAFS (, ,I.S, 1980).

*3-4
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snowfall is about 41 inches. Humidity is usually moderate with a few

humid days occurring during the summer months (NOAA, 1977).

The pathways category of the HARM scoring system includes surface water

migration, flooding, and ground water migration routes. Numerical

evaluation of these routes involves factors associated with the

particular migration route (see App. G). Two meteorological factors

used in this evaluation are net precipitation and the 1-year, 24-hour

rainfall event. Mean annual evaporation for southern New Hampshire is

- 26 inches per year (U.S. Dept. of Commerce, 1968); therefore, net

precipitation, which is the difference between annual precipitation and

evaporation, is approximately 17 inches per year. The 1-year, 24-hour

rainfall event is approximately 2.5 inches (U.S. Dept. of Commerce,

1961).

The value of 17 inches per year for net preciitation indicates a

significant potential for infiltration as well as surface runoff and the

occurrence of permanent surface water features. The 1-year, 24-hour

rainfall event of 2.5 inches indicates a significant potential for

runoff and erosion. These data indicate that any contamination at NBAFS

could migrate significantly by both surface water and ground water

pathways.

In January, the daily temperature ranges from an average minimum of

approximately 10*F to an average maximum of approximately 310F. In the

warmest period of the year, the July average temperature range is from

daily lows of about 57"F to high temperatures near 83"F (NOAA, iq77).

S- Very hot summer weather is infrequent, with the recorded high being

100*F. The recorded low temperature for NBAFS is -25"F.

* . 3.2 GEOGRAPHY

' 3.2.1 PHYSIOGRAPHY

-'. NBAFS is located in the Merrimack syncline, which forms an extremely

hilly and mountainous terrain with many peaks in the vicinity of INBAFS

which exceed 1,200 ft MSL in elevation. The developed area of NBAFS is

i +  3-3
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contained relatively high ionic content, as evidenced by the

conductivity of 205 umhos/cm at 25, and had a higher pH (6.7) and was

therefore not comparable to the Joe English Brook system.

3.4.2 GROUND WATER QUALITY

Potable water at NBAFS is supplied by three active onbase wells (see

Sec. 3.3.3 for well locations). The main developed area uses two of

these wells (Nos. 1 and 2) for water supply. The third well (No. 3) is

used on a seasonal basis for the recreation area.

Available results of analyses performed by the State of New Hampshire

Water Supply and Pollution Control Commission and the USAF Occupational

and Environmental Health Laboratory (OEHL) (HAFB, 1985; HAFB, 1980; and

New Hampshire State Dept. of Health and Welfare, 1985) include a number

of health-related National Interim Primary Drinking Water Regulations

(NIPDWR) and EPA National Secondary Drinking Water Regulations (NSDWR)

parameters. In general, potable water meets the NIPDWR and NSDWR

parameter levels according to the available analyses. However, a number

of parameter levels have been slightly elevated, as recorded in existing

water quality data. Well No. 4 (Bldg. 112), which is inactive, had

slightly elevated levels of iron and manganese (see App. F). The

highest recorded value, ,ere 9.8 mg/l for iron and 1.93 mg/l for

manganese. Historically, water quality data for Wells No. 1, 2, and 4

have indicated increasing levels of sodium and chloride in the potable

water system. Available data (Tables 3.4-2 and 3.4-3 and Figs. 3.4-2

and 3.4-3) from Wells No. 2 and 4 (inactive) indicate a historical

increase in aquifer contamination by chloride. These data suggest the

source of well contamination is road salt applied during winter.

However, both wells analyzed (Nos. 2 and 4) were located in the vicinity

of a salt storage area, which may also have contributed to excessive

sodium and chloride levels. In addition, saline boiler blowdovn,

cooling water discharge, and storinwater runoff are drained upgradient

from Well No. 2. The chloride levels are below the NSm'R maximnrl

contaminant level (MCL) of 25 mg/l, except for a ingle valil of

3-18
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*' Table 3.4-3. Chloride Concentrations (mg/I) in Well No. 4 at Bldg. 112

SlMntli 1975 1974 1973 1972 1971 1970 1969 1968 1967 1966 1965 1964 1963 1962

Jan. NA* 86.0 100.0 85.0 69.5 72.0 50.0 46.0 NA 35.0 30.0 18.0 10.0 NA

22.5 19.5

Feb. NA 68.0 42.0 NA NA 70.0 48.0 39.0 NA 41.5 32.5 14.0 12.0 NA

Mar. 120.0 120.0 16.0 NA 50.0 42.0 69.0 41.0 NA 44.5 35.0 19.0 12.5 NA
10.5 13.0

Apr. 62.0 42.0 70.0 NA NA 65.5 53.5 NA 43.0 41.5 NA 21.0 15.0 NA
13.5

May 76.0 NA NA 56.0 64.5 62.5 47.5 39.0 35.5 NA 39.0 21.5 12.5 NA

June 50.0 110.0 84.0 NA 60.0 90.0 57.5 NA NA 25.5 30.0 22.5 14.0 NA

July 63.0 94.0 84.0 30.0 NA 60.0 31.0 50.5 42.0 NA Nk 19.5 13.0 NA

Aug. 111.0 NA 120.0 78.0 NA NA 62.0 52.5 42.5 31.0 35.5 22.0 14.0 8.0

52.0 17.0

Sep. 94.0 140.0 NA 22.0 62.0 72.0 NA 55.0 NA 36.5 NA 22.5 17.5 6.5

Oct. 78.0 100.0 30.0 NA NA 54.0 72.0 58.5 NA 41.0 42.5 28.0 NA 8.5

Nov. NA 92.0 68.0 44.0 68.0 46.5 122.0 NA 38.5 NA 47.5 28.0 20.0 9.0

27.0

Dec. 76.0 86.0 35.0 31.0 92.0 NA NA NA M NA 33.0 NA 17.5 NA
19.0

Total 9 10 It 7 7 10 10 8 5 8 12 12 15 "

Nuaber
of
Analyses

Average 81.1 93.8 63.7 49.4 66.6 63.5 61.3 47.7 40.3 37.1 32.0 21.3 14.7 8.0

NOTE: Data are not available for 1976-1985.

•*\ = Data are not available.

Soirces: ESE, 1985.
New Hampshire State Dept. of Health an 1lIfare, 1985.
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705 mg/i for Well No. 2 in May 1984. This value is so high as to

suggest that it might be an erroneous result. It pulls the 1984 average

for Well No. 2 above 250 mg/l. The increased chloride trend is evident

even discounting this potentially questionable result.

Because of the rise in chloride content, sodium concentrations have been

measured since 1980 (see App. F). Concentrations in the potable water

in Wells No. 1 and 2 ranged from 48 to 103 mg/i (see Table 3.4-4) Well

No. 3, which is in an area receiving little road salt runoff, contained

sodium concentrations of 8.0 to 13.5 mg/l. No New Hampshire or Federal

criteria for sodium exist, and sodium at the observed levels at NBAFS

poses no risk to the general population (NRC/NAS, 1977). In general,

dietary intake of sodium is more than 10 times the intake from drinking

water which contains Less than 200 mg/I sodium. It has been recommended,

however, (NRC/NAS, 1977) that persons with hypertension restrict intake

of sodium to less than 500 milligrams (mg)/day. For such persons,

maximum recommended sodium content in drinking water is 20 mg/l

(NRC/NAS, 1977). Because of this, a memo has been issued and warning

signs placed at potable water sources in Bldg. 100 indicating that

sodium levels are greater than those recommended for persons on

sodium-restricted diets.

Available water quality data for potable Well No. 3 indicate generally

good quality water, except for slightly elevated iron and manganese

levels (see App. F). Analyses indicate no detectable pesticides, and

gross alpha radioactivity levels are in compliance with radioactivity

standards (see App. F).

Results of one analysis for organic contaminants in the potable water

system were available (HAFB, 1980) (App. F). Results of a sample

collected in June 1980 indicated a concentration of 1.2 micrograms per

liter (micrograms/I) of trichloroethylene (TCE) in Well No. 2, no

detectable amount in Well No. 1, and a trace in the water distribution

system. No followup analyses were performed on the well because the

I i_2 3
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Table 3.4-4. Sodium Levels in Potable Water at NBAFS

Sodium Concentration (mg/1) on:
July 9, Feb. 3, April 18, Feb. 28,

Location 1980 1983 1983 1984

Well No. 1 (PW-1) 87.3 52.5 56.4 55.0
Well No. 2 (PW-2) 71.9 48.5 56.4 72.0
Well No. 3 (PW-3) NA* 12.0 8.8 8.0

Sodium Concentration (mg/1) on:
March 16, May 4, Aug. 30, Nov. 21,
1984 1984 1984 1984

Well No. I (PW-1) 58.7 71.7 58.2 56.9
Well No. 2 (PW-2) 75.2 75.1 74.5 102.8
Well No. 3 (PW-3) 7.6 8.1 7.9 13.5

*NA = Data not available.

Sources: Dept. of the Air Force, 1984.

ESE, 1985.

3-2 4
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value was below applicable criteria at that time. TCE was commonly used

as a cleaning solvent in the 1960s and early 1970s; however, available

records do not indicate that the compound was used at NBAFS.

TCE is one of the 64 toxic organics for which Federal criteria were

later promulgated in November 1980 (EPA, 1980). TCE has not been

documented to be a potential carcinogen or mutigen but causes liver,

kidney, and central nervous system damage in mammals. Based on

acceptable daily intake (ADI), the proposed MCL is 30 micrograms/I (EPA,

1984) in drinking water. Based on inconclusive evidence of the

carcinogenic properties of TCE, however, a proposed risk level of

increasing cancer morbidity by one case per 106 population is a

concentration of 2.8 micrograms/l (EPA, 1984). The EPA 1980 criterion

was 2.7 micrograms/I for a similar risk level. The observed TCE

concentration was less than half of this value. Low concentrations of

the volatile halocarbons are often subject to positive bias because of

solvents present in laboratory atmospheres and contamination introduced

during sample handling. The reliability of conclusions based on single

analyses which report halocarbons at levels of I to 2 micrograms/l and

below is low because of this factor. No imminent human-health threat is

suggested by the 1.2-micrograms/l concentration of TCE observed in Well

No. 2 because the TCE concentration observed is the applicable Federal

water quality criteria. Secondly, no personnel are permanently

quartered at NBAFS; therefore, NBAFS is not used as the sole source of

potable water. Because of the sodium concentrations previously

discussed, bottled potable water is provided.

Recommendations regarding additional monitoring are presented in

Sec. 6.0.

Review of existing bacteriological data (1962-1984) on file with the

Civil Engineering Section at NBAFS indicates acceptable levels of

coliform (NBAFS, 1984b). Reported coliform colonies have been minor and

3-25



infrequent during the period of recorded analyses and do not violate

state or Federal drinking water standards.

3.5 BIOTIC COMMUNITIES

NBAFS is located in southern New Hampshire near the maximum southern

extent of the Northern Hardwoods-Spruce Forest Ecoregion of the

Laurentian Mixed Forest physiographic province (FWS, 1979).

Major land use types found on NBAFS are upland forest, hardwood swamF,

freshwater marsh, natural and manmade ponds, and developed land.

Developed lands include buildings and associated grounds, roads, parking

lots, and cleared rights-of-way. Semi-improved lands support recreation

activities such as camping, and several fields are maintained as

wildlife forage areas. These areas comprise approximately 125 acres, or

4.4 percent, of the area of NBAFS. The remainder of the station is

mainly undeveloped areas which have grown into mature coniferous,

deciduous, and mixed forests. According to forestry surveys performed

by NBAFS, coniferous forests are predominant and are composed of white

pine (Pinus strobus) and Eastern hemlock (Tsuga canadensis).

Hardwood forests occupy approximately one-third of the forested area on

NBAFS. According to surveys made by NBAFS, red oak (Quercus rubra) is

the dominant broadleaf tree present, but several other species add to

the diversity of the forest communities. These include: sugar maple

(Acer saccharum), red maple (Acer rubrum), paper birch (Betula

papyrifera), black birch (Betula lenta), yellow birch (Betula

alleghaniensis), gray birch (Betula populifolia), aspen (Populus spp.),

white ash (Fraxinus americana), black gum (NyssEa sylvatica), and black

cherry (Prunus serotina). Forested lands represent a major wildlife

resource for Virginia white-tailed deer (Odocoileus virginianu),

bobwhite (Colinus virginianus), ruffed grouse (Bonasa umbellus), and a

diverse assemblage of migratory and permanent nongame species.

3-2 )



Because of greatly sloping relief, drainage basins are well defined on

NBAFS. For this reason, wetlands account for only a small area of the

station. The few wetlands present are seasonally flowing streams,

swamps, marshes, and ponds. Wooded swamps are dominated by red maple,

and freshwater marshes support cattail (Typha sp.), buttonbush

(Cephalanthus occidentalis), and cranberry. Several ponds and one

stream are managed for recreational fishing. Management is based on a

comprehensive plan developed in a cooperative effort by the USAF, U.S.

Fish and Wildlife Service (FWS), and New Hampshire Fish and Game Dept.

Game fish found to be present in NBAFS waters include the following

species (FWS, 1980):

Brook trout Salvelinus fontinalis

Rainbow trout Salmo gairdneri

Largemouth bass Micropterus salmoides

White sucker Catostomus commersoni

Yellow perch Perca flavescens

Chainpickerel Esox niger

Brown bullhead Ictalurus nebulosus

Pumpkinseed Lepomis gibbosus

Creek chubsucker Erimyzon oblongus

Golden shiner Notemigonus crysoleucas

Stonecat Noturus insignis

American eel Anguilla rostrata

Several state-protected and Federally protected species are expected or

known to occur within the NBAFS boundaries. These include:

Bald eagle Haliaeetus leucocephalus Observed but

not known to
nest

Indiana bat Myotis sodalis Expected to
occur

Common loon Gavia immer Observed
Cooper's hawk Accipiter cooperii Observed
Marsh hawk Circus cyaneus hudsonius Observed
Red-shouldered hawk Buteo lineatus Observed
Osprey Pandion haliaetus Observed

carolinensis
Upland plover Bartramia longicauda Observed

3-27



Whippoorwill Camprimulgus vociferus Expected to
occur

Purple martin P subis subis Observed
Eastern bluebird Sialia 'sT s"l Observed
Pine marten Martes americana Observed
New England cottontail Sylvilagus transitionalis Observed

rabbit

The eastern box turtle, classified as rare, may also occur in the area.

The extent to which these species use resources on NBAFS is not known.

Currently, bluebird nest boxes are being erected in suitable habitat to

increase bluebird populations. Brush piles are being constructed to

increase protective cover for the rare New England cottontail rabbit.

Future wildlife management activities are expected to be undertaken to

aid additional protected species where possible.

3.6 ENVIRONMENTAL SETTING SUMMARY

The station is situated in the south-central portion of New Hampshire in

the Merrimack River Basin of the Merrimack syncline. The developed area

of NBAFS is mainly situated on the northern facing slope of Chestnut

Hill, one of three major topographic highs within the installation

boundary. Elevations at NBAFS vary from approximately 350 ft MSL along

Joe English Brook to 1,288 ft MSL on top of Joe English Hill.

Physiographically, the station is located in a bowl-shaped depression

centered at Joe English Pond, with upland ridges at the installation

boundaries forming the lips of the bowl. The major drainage features on

NBAFS are Joe English Pond, situated in the center of the installation;

a series of 14 upland ponds and wetland areas; and Joe English Brook,

which flows offbase to the southeast into the Amherst Conservation

District. Other streams on NBAFS include those flowing to Joe English

Pond from the upland wetland areas of Murphy Swamp, Gardner Pond, Beaver

Pond, Deor Pond, and Ice Pond.

Soils on NBAFS consist of very strong, fine sandv loams, with variable

amounts of large stones and coarse sand. These soils usually occnir 3- a

thin veneor consisting of a loam matrix with many l3ro ')oill or-,
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cobbles, and pebbles over the highly fractured and jointed bedrock unit.

These soils are considered highly permeable and would be susceptible to

infiltration by contaminants.

Based on the very limited data from a single study, surface water

characteristics at NBAFS indicate low concentrations of dissolved solids

(generally <30 umhos/cm conductance at 25 0C) and acidic pH (pH 5 to 6).

In the area receiving drainage from the developed areas (Areas A and B),

a higher value for conductivity (100 umhos/cm at 25 0C) was observed in

Deer Pond. No firm conclusion can be drawn from a single set of

measurements; however, the high conductivity in Deer Pond suggests the

possibility of impact from road salt runoff from the paved areas.

A single aquifer system is found beneath NBAFS; this system occurs

within the fractured metamorphic and metasedimentary rock units. The

potentiometric surface of the aquifer generally conforms to the

topographic gradient with ground water flow from topographically high

areas to topographically low areas. In the low-lying areas on NBAFS,

near Joe English Pond, the aquifer system is under artesian conditions.

Recharge to the aquifer occurs primarily through local surface

infiltration of precipitation in the outcrop areas. Discharge from the

aquifer occurs through upward leakance and well withdrawal.

A historical increase in chlorides has been observed in Wells No. I and

2, located in areas receiving significant quantities of runoff

contaminated by road salt in winter. Because of the high permeability

of the shallow, coarse soils and infiltration capacity of the fractured

bedrock, such runoff may easily impact the aquifer locally.

Average annual rainfall at NBAFS is approximately 43 inches, with

average annual snowfall approximately 41 inches. The mean annual laki>

evaporation rate in the vicinity of NBAFS is 26 inches. Therefore, the

net annual precipitation rate for NBAFS (rainfall -ninus evaporaLion) is

17 inches. Average monthly temperatures range from 22.6°F in January to

3-20
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69.8°F in July. The 1-year, 24-hour rainfall event is approximately

2.5 inches.

The value of 17 inches per year for net precipitation indicates a

significant potential for infiltration as well as surface runoff and the

occurrence of permanent surface water features. The 1-year, 24-hour

rainfall event of 2.5 inches indicates a significant potential for

runoff and erosion. These data indicate that any contamination at NBAFS

could migrate significantly by both surface water and ground water

pathways.

NBAFS is situated near the southern edge of the Northern Hardwoods-

Spruce Forest Ecoregion of the Laurentian Forest physiographic province.

Only about 28 percent of the station consists of developed or

semideveloped land. The remainder is dominated by forest composed

mainly of white pine and eastern hemlock. Red oak is the dominant

hardwood species. Fourteen ponds and 7.1 miles of stream/wetland

habitat occur on NBAFS. A fisheries management program includes

stocking of brook trout and rainbow trout as well as management for

production of warm-water centrarchid game fish.

Several threatened and endangered species are known to occur on NBAFS

and in the area. The baid eagle is the only endangered species reported

on NBAFS; however, the osprey, red-shouldered hawk, and whippoorwill are

considered threatened. The Eastern box turtle, classified as rare, may

occur in the area.

As a result of the geohydrological environment and soil characteristics,

conditions on NBAFS are conducive to migration of contaminants if

introduced into the environment. Potential contaminant migration could

occur [at.-railly and vertically throuuh the fracturod 'edrock ,, t>e

underlving aquifer system. Mobile contaminants in the vicinity of Joe

Eng Iish Pond may additionallv migrate towar.l surface- wat,.r a

could potentially contaminate the surface water system, which flows

offhase and ultimately is used as a potable water source.



Table 4.1-3. NBAFS Pesticides Inventory

Active EPA Regulation
Pesticide Constituent Quantity* Number

Insecticides

Fican A 2,2-dimethyl 1,3-benzodioxyl-4-ol 8 ounces (oz) 45639-i
methylcarbamate

Insect Repelmlt N,N-Diethyl-eta&-toluamide 24 oz 901KS-1
Aerosol Synergized 3-(2-methylpropenyl)cyclopropmae- 72 oz 901-79

Pyrenthrins carboxylate
B-Gome Wasp Spray (5-Benzyl-3-furyl)methyl 2,2-Di- 140 oz 7405-44

methyl-3(2-methylpropyl)
cyc lopropane carboxylate

AllstaiO Roach Killer Orthrobic acid 40 oz 43357-1
Liquid Seven 1-Naphthyl-N-?thylcarbanmate 12 gal Not available

Rodent icides

Warafin Anticoagulent 3-(a-acetonylbenzene)-4-hdroxy- 15 pounds (ib) 7273-132
Bait coumarin

All-4eather Bail Blocks Diphacinone 20 lb 56-44

*Quantity noted during onsite survey.

Sources: ESE, 1985.

NBAFS, 1984d.
NEAFS, n.d.
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have been performed by Roads and Grounds personnel. The NBAFS Pesticide

Management Plan (NBAFS, 1984d) includes a description of these

functions; an itemized list of pesticides used; and a list of required

safety equipment used in mixing Ficam WD, a pesticide used to kill ants

and roaches. An inventory of pesticides applied at NBAFS is presented

in Table 4.1-3. Forms DD1532 are available for inspection. NBAFS uses

only EPA-registered pesticides. Herbicides have not been used for

vegetation control at NBAFS.

Pesticides are stored at Roads and Grounds (Bldg. 117) in an enclosed,

well-marked cabinet. A wall-mounted eye-wash station is located in the

pesticide shop, and a water faucet with hose is located immediately

adjacent to the shop. No berm exists, as required by Federal regulation

(EPA, 1982) for the storage and mixing area, and no backflow prevention

device is fitted to the faucet. In addition, the mixing area has four

underground floor drains which empty to the storm drainage system.

Ficam WO is mixed at the shop and used as a residual liquid spray. The

pesticide applications are performed by a state-licensed certified

applicator. As a safety precaution, no more than 2 gal are mixed at a

time. Empty pesticide containers are triple-rinsed and disposed of as

ordinary refuse. Rinse waters from this procedure are used as dilution

water in subsequent batches of Ficam WO.

The NBAFS Pesticide Contingency Spill Plan (NBAFS, n.d.) provides

specific instructions to be followed in the event of a pesticide spill.

Uhie plan includes a notification list, spill emergency procedures,

post-spill procedures, and a list of equipment (e.g., respirators,

absorbent material) necessary to execute the requirements of the plan.

Thore was no record found of pesticide spills at the installation.

Prior to 1975, pesticide application was done by an ,litside contractor.

EmptV co I Itii-lor, w-r-' rinsod and disposo:i o f as trvh;i. ''ro rT I Th1) t

1975, DDT was tisod periodically for control of bitins insects. No

stocks of DDT wprp maintainetd at NB\FS hca,s., the bDT wa, at)nlid 1'.:
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4.1.2 LABORATORY ACTIVITIES

Laboratory operations at NBAFS are performed by the PMEL and the quality

control (QC) laboratory. From 1960 to 1965, a photographic laboratory

was operated by Lockheed Aerospace Corp. Laboratory waste generation

and disposal methods are summarized in Table 4.1-2. The operations are

briefly described in the following paragraphs. All laboratory

operations have been housed in Bldg. 100.

Precision Measurement Equipment Laboratory

The PMEL is used for calibration and repair of test equipment. Waste

solvent (2 gal/yr) from cleaning of small parts and equipment is

absorbed with rags and contract disposed. Cathode ray tubes (2/yr) are

now sent to the Ft. Devens DPDO. From 1968 to 1982, these tubes were

contract disposed. Before 1968, all of these wastes were placed in an

onsite landfill.

Quality Control Laboratory

An antistatic kit used in the QC Laboratory generates small quantities

of solvent wastes (isopropyl alcohol, freon, xylene, petroleum-based

epoxy, and grease). These wastes (2 gal/yr) are contained in small

vials or absorbed with rags and contract disposed. Until 1968, these

solvents were placed in an onsite landfill.

Photography Laboratory

A photography laboratory was operated from 1960 to 1965 in Bldg. 100

(Room 140A) by Lockheed Aerospace Corp., the STC contractor.

Reportedly, this laboratory received Light use and operated only

sporadically. Waste developing solutions and rinse water quantities

were small (see Table 4.1-2). No silver recovery was practiced during

operation of the photography laboratory.

4.1.3 PESTICIDE HANDLING, STORAGE, kND DISPOSAL

Pesticides are used at NBAFS to maintain grounds and structures and to

prevent pest-related problems. Since 1975, pest management functions
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4.1.1.2 DET. 1, 2014th COMMUNICATIONS SQUADRON

SATCOM FACILITY ANTENNA MAINTENANCE SHOP

The SATCOM Facility Antenna Maintenance Shop (Bldg. 142) began operation

in 1978. Wastes generated from routine maintenance include ethylene

glycol (45 gal/yr), gearbox oil (50 gal/yr), and small quantities of

cleaning solvents. Ethylene glycol is poured on the ground adjacent to

the building. The waste oil is drummed, placed in the waste oil tank at

the Motor Pool, and then contract disposed. Excess cleaning solvents

are wiped onto rags and contract disposed.

4.1.1.3 CONTRACTORS

FORD AEROSPACE AND COMMUNICATIONS CORPORATION

Antenna Maintenance

Wastes generated from the routine maintenance of two antennas

(Bldgs. 106 and 108) include ethylene glycol (100 gal/yr), waste oil

from gearbox changes (120 gal/yr), hydraulic fluid (25 gal/yr), and

solvents (5 gal/yr). The waste ethylene glycol is placed in a drum at

the Motor Pool and contract disposed. Before 1974, ethylene glycol was

drained onto the ground. The waste oil and hydraulic fluid are drummed,

sent to the Motor Pool storage areas, and then contract disposed. It

was reported that before 1974, the waste oil and fluid were hauled to

Grenier AFB and used in firefighter training exercises. Waste solvent

(nonflammable) is absorbed with rags and contract disposed. Until 1968,

waste solvent was placed in an onsite landfill.

SPERRY CORPORATTONq

Since 1972, the Sperry Corp. has provided maintenance and technical

support services for the computer systems located at remote tracking

stations and at the Satellite Test Center (STC). Specific tasks include

maintenanc , on computers, teletypes, printers, and disk drives. Wastes

generated inc lude isopropyl alcohol (10 gal /yr) , which is aibsrh) -i iti

rags and contract disposed.

,,: 7 . 2 . ,,~ i.i) _ . . •i . . .7. ..2 l " . . , " -21 -" " . " . ' " i " - - - .' ,'- . . , . " . .''.' '" i)



USAF police until 1972. Since then, security has been provided by

contract.

LOGISTICS BRANCH

Motor Pool

The Motor Pool (Bldg. 141) performs maintenance on approximately

30 installation vehicles. Activities range from minor tuneups to engine

or transmission repair. Body work and large-scale maintenance are

contracted to local mechanics. Prior to 1974, all motor vehicle

maintenance and repair for NBAFS were conducted at Grenier AFB, and no

motor pool existed at NBAFS. Motor pool waste quantities generated in

support of NBAFS activities would have been similar to those described

below for the current NBAFS Motor Pool. Wastes generated from Motor

Pool activities include brake shoes (variable quantity), waste oil

(200 gal/yr), antifreeze (30 gal/yr), hydraulic fluid (30 gal/yr),

petroleum degreasing solvent (10 gal/yr), battery acid (20 gal/yr), and

battery casings (5/yr). The used brake shoes are returned to the

vendor. Waste oil is placed in a 1,000-gal underground tank and then

contract disposed. Waste antifreeze, hydraulic fluid, and degreasing

solvent are segregated into drums and then either contract disposed or

sent to the Ft. Devens DPDO. Until 1982, these wastes were combined and

placed in a waste oil tank before contract disposal. The solvent used

by the Motor Pool is a nonflammable, petroleum-based solvent containing

no chlorinated hydrocarbons. Waste battery acid is neutralized with

sodium bicarbonate and discharged to the storm sewer. The battery

casings are sent to Ft. Devens DPDO.

EMERGENCY SERVICES BRANCH

Auto HobbySho

Waste lube oil (variable quantity) from the Auto Hobby Shop (Bldg. 141)

is colLected in drums, taken to the -otor Pool, olaced in an 1a1 r~r.)n

tank, and contract disposd. Waste hydraulic fluid is placed into

designated waste drums. No lirge-scale maintenance is perfor'"ed at tiqi;

shop, which has operated since 1979.

.4-
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in small quantities to clean electrical parts. Sleeve/bearing oil is

used for lubrication. Both of these wastes (5 gal/yr) are wiped onto

rags and contract disposed. Until 1968, these wastes were placed in an

onsite landfill.

Sewage Treatment Plant

The sewage treatment plant (Bldg. 121) was constructed in 1962,

replacing several temporary septic tank systems installed in 1960. The

plant is an extended aeration system which includes two

13,000-gallon(gal)-capacity twin units. The effluent is permitted by

NPDES Permit NH0090077. Chlorine is added to the discharge for

disinfection prior to release to Beaver Pond. The discharge (2,400 gpd)

is monitored for pH, 5-day biochemical oxygen demand (BOD), total

suspended solids, and coliform by Chemserve in Milford, N.H. Typical

BOD 5 reduction is greater than 90 percent; however, reductions below

50 percent have been reported. Sludge (variable quantity) from the

plant is routed to a nearby leaching field, which is periodically

cleaned by an outside contractor. The contractor also cleans the two

septic tanks used by the Fire Station (Bldg. 103) and the Space Ground

Link System Receiver Building (Bldg. 106).

Plumbing Shop/Carpentry Shop

Personnel in the Plumbing Shop (Bldg. 117) repair leaking pipes and

water closets and perform other recurring maintenance. The only waste

generated is a small amount of cutting oil (variable quantity) which is

v'ip[rlrtd or absorbed with rags and contract disposed. ln'til 1965,

wa,;t, cuit ing oil was placed in an onsite landfill. Carpentry S1op0

(bldg. 117) personntl repair doors, install sheetrock and moulding, and S
porform other small-scale maintenance of facilities. Liquid wastes are

rior ,-noratoi from these activities.

s, ;:rr IVY POLICE

rne Security Police (Bldg. 101) use less than 5 gal/yr of rifle hor,

clanor, which is absorbed with rigs and contract dispoiei. !ntil lqfi3,

tho r.it; woero plic ,t in an onsite land fill , Sec(rit v wan nrovjite ,,

S.

,--:. "':-- . .- i :,.....................,-..-..-.-.....,...-..--.....-.....-....-......,..-..i .:'':;"""--



1974, waste lube oils were placed in the No. 5 fuel oil tank and burned

in the boilers. The excess thinner is absorbed with rags and contract

disposed. Until 1968, the rags were placed in an onsite landfill.

Paint Shop

The Paint Shop (Bldg. 124) generates excess paint (30 gal/yr) and paint

thinner (30 gal/yr) as waste. Thinners used in the Paint Shop include

xylene; however, thinners containing chlorinated hydrocarbons were not

found. Shop personnel reported these wastes are temporarily stored in

the waste drums located at the Motor Pool or in a trash dumpster and

then contract disposed. Until 1974, the wastes were disposed of in a

dumpster or in an onsite landfill.

Roads and Grounds

Tasks performed by Roads and Grounds (Bldg. 117) include snow removal,

ice control, application of pesticides and rodenticides, erosion

control, and minor repair of mowers and equipment. Efforts have been

initiated to reduce the quantity of road salt used in snow-removal

operations. The current estimated use of road salt is 38 tons/yr, a

significant reduction from 50 tons/yr estimated to have been used in

previous years. Road salt enters the storm drainage system through

snowmelt and runoff. The impact of runoff from this operational

practice is discussed further in Sec. 4.2.1. The application of

pesticides at NBAFS is discussed in Sec. 4.1.3.

dlectrical Shop

Routine activities by the Electrical Shop (Bldg. 117) are the

installation and repair of equipment such as floor buffers, fluorescent

fixtures, well ptunpq, and fire and intrusion systems. Public Service

Svst,,m of Now tliaindI 17r0 Ind Concorde Tran -f.Frmer C,'Inany - .rfor-i i! I

maintenance and repair of electrical distribution and substations. PCii

tr,, lad hiilH j'.' j~j ,iqposi1 lr i-,ocribod in Soc. 4.1.4. Tri, i -

sinoke detectors I /vr) which aro romoveAt from service are takn to the

Ft. Deven,, DPI)). h i t z r I i ph t i c hvi rcarbon I, vont S2 , i 1 ,-, 1
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4.1.1 INDUSTRIAL OPERATIONS

4.1.1.1 DET. 2, AIR FORCE SATELLITE CONTROL FACILITY

CIVIL ENGINEERING

Mechanical Shop/Boiler Room

Two boilers (hot water and steam) are operated in the Mechanical Shop

(Bldg. 100) to provide hot water and humidification to the Headquarters

Building. Most outlying building boilers are hot-water systems and/or

closed-steam systems which require only periodic inspection for chemical

U residuals and have no waste discharge. Wastes generated from the

Bldg. 100 shop include boiler blowdown containing water-conditioning

chemicals (4,000 gpd), refrigerant and compressor lube oils (40 gal/yr),

thinner (5 gal/yr) absorbed with rags, and resin regeneration salt

(240 lb/yr). The boiler blowdown and waste resin salt are combined with

cooling water and discharged to a storm drain, which is permitted as

Outfall 002 of National Pollutant Discharge Elimination System (NPDES)

Permit NH0090077. This drainage point is reported by shop personnel to

be in compliance with NPDES requirements. Available analyses (App. F)

indicate that copper (120 micrograms/I), iron (720 micrograms/I),

manganese (220 micrograms/I), zinc (550 micrograms/l), calcium

(61.3 mg/I), magnesium (12.1 mg/l), potassium (6.1 mg/I), and sodium

(186 mg/I) are elevated above background levels. None of these metals

(including copper and zinc) would be expected to cause adverse impacts

after dilution in the receiving system. These discharges are further

discussed in Sec. 4.2.1. Boiler blowdown chemicals in use are

biodegradable and include the following:

1. Inhibitor--BETZ® ENTEC 338 (nonchromate-borate-nitrite-based

corrosion inhibitor),

2. Dispersants--BETZ® ENTEC 717 (polymeric antifoam agent) and

BETZ® ENTEC CPSIV (polyphosphate),

3. Corrosion control--BETZ® ENTEC 741 (neutral amine),

4. Oxyg n scavenger--Mogul® 301 (sulfite), and

5. pH1 adjustment (sodium hydroxide).

The waste lube and refrigerant oils are temporarily stored in an

underground tank at the Motor Pool and then contract disposed. Until

4-6
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solvents; and radiological materials are handled. No large-scale

product-manufacturing operations have been conducted at NBAFS. The

industrial operations described in this section are primarily

maintenance-support functions provided for NBAFS facilities, ground

vehicles, and the communication facilities engaged in the station's

primary mission.

No industrial operations were reported for the site during its use by

Grenier AFB as a bombing range from 1942 to 1958. The only facility on

record during that period was an observation tower which was demolished

about 1960, when the first tracking facilities at NBAFS were

constructed.

Industrial activities from the tracking station operation have remained

essentially the same since its startup in 1960, except for the addition

of the Motor Pool in 1974. Because historical levels of activity have

remained consistent with current levels, current waste types, and

generation rates, locations are assumed to be representative of

historical activity. Because of the small amounts of hazardous waste

generated and the promulgations of Federal regulations controlling

hazardous material in the late 1970s, waste disposal practices have

gradually shifted from the onsite disposal of wastes by incineration and

landfilling to the offsite contract hauling of wastes. (Waste disposal,

hazardous or otherwise, that is handled by contract will be referred to

as "contract disposal" throughout this report.) Currently, the contract

for solid waste disposal is held by C&S Disposal Contractors, Inc.,

Hudson, N.H. (NBAFS, 1984c).

App. E contains a list of shops operating on NBAFS. As a consequence of

the unchanged mission of the station, current shop locations are

identical to past locations. A summary of waste generation from

industrial operations is presented in Table 4.1-1. Industrial shops,

activities, and waste treatment, storage, and disposal are described in

the following paragraphs.

.,



4.0 FINDINGS

To assess hazardous waste management at NBAFS, past activities of waste

generation and disposal methods were reviewed. This section contains a

summary of hazardous vastes generated, descriptions of waste disposal

methods, identification of the disposal sites onbase, and evaluation of

the potential for environmental contamination.

4.1 CURRENT AND PAST ACTIVITY REVIEW

To identify past activities that resulted in g(.ieration and disposal of

hazardous waste, current and past waste generation and disposal methods

* were reviewed. This activity consisted of a review of files and

records, interviews with current and former base employees, and site

inspections.

On Nov. 8, 1984, an inspection of NBAFS was conducted by personnel from

the New Hampshire Office of Waste Management. From this inspection, it

was determined that NBAFS is not a generator of hazardous waste by

current New Hampshire standards (New Hampshire Dept. of Health and

Welfare, 1984). Subsequent to this determination, on Dec. 4, 1984, the

New Hampshire Division of Public Health Services submitted a

recommendation to EPA Region I that NBAFS should be declassified from

generator status (New Hampshire Dept. of Health and Welfare, 1984). A

* copy of a letter indicating this recommendation is presented as App. K.

NBAFS operations described in this section are those which handle,

store, or dispose of potentially toxic or hazardous materials. Some of

* the wastes from these operations are generated in small quantities

[(5 gallons per year (gal/yr)] but are included in this section to

provide a comprehensive re-view of the types )f wastes found at N, AFS.

* NBAFS operat ions inc lude industrial and Laboratory oporaLL IonS and

activities in which limited amounts of pesticides; polychlorinated

hiphenvls (PCB); petroleum, oils, and Iihbricants (P(1 inclkiding organii:

* 4I
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outside contractor. Rinseate was used in the formulation of all

pesticides.

4.1.4 PCB HANDLING, STORAGE, AND DISPOSAL

Electrical power to NBAFS has been supplied by Public Service Company of

New Hampshire since 1960. The power is initially received by the main

substation, where voltage is reduced and routed to one of eight

-- additional substations. Maintenance and repair of these substations,

-' including dielectric fluid filtering, have always been the

responsibility of outside contractors (NBAFS, 1977 and 1983b; Electric

Power Testing Services, Inc., 1984). The Electrical Shop is responsible

for inspection of grounds at substations. Supply records (American

Electric Corp., 1981) indicate that in 1981, two transformers containing

L. PCB were removed from service and transferred to DPDO at Ft. Devens.

The transformers were transported by American Electric Corp. of

Jacksonville, Fla. Since 1981, no transformers have been removed from

service.

Three capacitors containing PCB have been identified on NBAFS at the

main substation. These capacitors were manufactured by Westinghouse and

contain Inerteen® , a PCB dielectric fluid. The pole-mounted capacitors

were not labeled to show PCB warning labels. No other PCB or

PCB-contaminated transformers have been identified at the installation.

Transformers are tested periodically (NBAFS, 1970; 1977b; 1977c;

Electronic Power Testing, Inc., 1984) for the quality of dielectric

fluid and inspected for leakage. No results of PCB tests at=! on fil!;

however, it has been reported that none of the transformers at NBAFS

contain PCB, because PCB tests are routinely performed by service

* contractors to ensure safety of personnel performing dielectric and

physical tests of fluid. Reportedly, no significant PCB contamination

of 1i lectric ft .id exists at NBAFS.

S4-15
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There is no record of any PCB spills or disposal of PCB items occurring

at NBAFS. No evidence of dielectric fluid residues was observed at any

of the substations at NBAFS.

4.1.5 POL HANDLING, STORAGE, AND DISPOSAL

The types of POL used and stored at NBAFS include motor gasoline

(MOGAS), diesel fuel, fuel oil, hydraulic fluid, and lube oils. Total

POL storage at NBAFS is approximately 86,000 gal (NBAFS, 1981). The

existing POL storage facilities are listed in Table 4.1-4.

POL spill management and waste disposal are addressed in the Oil Spill

Contingency Plan for 6594th Instrumentation Squadron and Management of

Contaminated/Used Liquid Petroleum Products (NBAFS, 1977d; 1980). These

- - plans are reviewed regularly to ensure that they accurately reflect

storage capacities and spill prevention/containment.

One aboveground tank is used to store diesel fuel for an emergency

generator (Bldg. 125) (Dept. of the Air Force, 1980b; NBAFS, 1981). The

tank has a 500-gal capacity and is diked for spill containment. Other

aboveground POL storage includes drums and smaller containers which are

used to store stock and waste materials. Drum storage areas were

observed at the Motor Pool and Mechanical Shop storage areas

(Bldg. 124), both of which are diked, and at the antenna facilities.

Twenty-two underground fuel storage tanks are located at the

* installation (NBAFS, 1981). Of these, 17 are fuel oil tanks, 2 are used

for diesel fuel, 2 for MOGAS, and t for waste oil. The largest

. _underground tank (20,000-gal capacity) was reportedly cleaned and

inspected in 1979. There is no record of any leakage from POL tanks.

* None of the underground storage tanks have been tested for leakage. No

abandoned POL tanks were identified at NBAFS.

Waste POL Storage, Handling, and Disposal

Waste POL at NBAFS includes lube oil, petroleum-based solvents, and

hydraulic fluids. The generation and disposal of waste POL is

summarized in Tables 4.1-1 and 4.1-2 Sec. 4.1.1).

5.41 (-'
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Table 4.1-4. Existing POL Storage Facilities

Capacity Protective
POL Type (gal) Bldg. No. Measures

No. 5 Fuel Oil 20,000 100 Underground

No. 2 Fuel Oil 5,000 118 Underground

No. 2 Fuel Oil 5,000 105 Underground

No. 2 Fuel Oil 4,000 105 Underground

No. 2 Fuel Oil 2,000 105 Underground

No. 2 Fuel Oil 10,000 141 Underground

MOGAS 4,000 141 Underground

MOGAS 4,000 141 Underground

Waste Oil 1,000 141 Underground

No. 2 Fuel Oil 4,000 109 Underground

No. 2 Fuel Oil 2,500 120 Underground

No. 2 Fuel Oil 1,000 114 Underground

No. 2 Fuel Oil 1,000 114 Underground

No. 2 Fuel Oil 1,000 103 Underground

No. 2 Fuel Oil 1,000 106 Underground

No. 2 Fuel Oil 1,000 108 Underground

No. 2 Fuel Oil 1,000 115 Underground

No. 2 Fuel Oil 500 101 Underground

No. 2 Fuel Oil 6,000 117 Underground

No. 2 Diesel 4,000 117 Uniterrtiin

No. 2 Fuel Oil 6,800 142 Vnderground

No. 2 Diesel 300 125 Underground

No. 2 Diesel 500 125 Aboveground

Diked System

Sources: ESE, 1Q85

NtBAFS, 1981.
NBAFS, 1977d.
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From 1960 to 1974, the only significant generation of waste POL was from

gearbox changes at the antenna facilities and refrigerant oil changes by

the Mechanical Shop. It is reported that all waste lube oil from the

antenna was transported to Grenier AFB for use in firefighter training

exercises. Since the construction of the Motor Pool in 1974, all waste

POL have been placed in the designated drums or underground tank at

Bldg. 141. These wastes are stored near the Motor Pool (Bldg. 141)

until maximum storage capacity is reached, at which point an outside

contractor removes the wastes offsite for recycling.

During the onsite inspection, 37 drums containing waste POL, ethylene

glycol, and paint slops were observed adjacent to Bldg. 141 on an

unbermed area. This storage area is discussed further in Sec. 4.2.

Until 1982, hydraulic fluids and petroleum-based solvents were

comingled with lube oils in the underground tank. Currently, hydraulic

fluids, sludge from the parts washer (at Motor Pool), and lube oils are

segregated and disposed of separately.

Firefighter training exercises are conducted 12 times each year near the

softball field adjacent to Deer Pond. The flammable materials used in

the training exercises are contained in a 55-gal drum. No POL are

spilled on the ground for ignition. No potential exists for contaminant

nigration. Gasoline is used to ignite fires. AFFF and Halon 15/17

(variable quantities) are the suppressants used in these exercises,

which have been performed it NBAFS since 1974. Prior to 1974, all

firefighter training was conducted at Grenier AFB.

4.1.6 RADIOACTIVE MATERIALS HANDLING, STORAGE, AND DISPOSAL

only very limited types and quantities of radioactive materials have

i).,on ,isd at NBAFS. r1o--' arO phosphor-coated cathode ray t:n.,' t ,. i?.

the QC Laboratorv and PME. instrumentation and smoke detectors

, n:,n/,l n. tritium installed in n.ost buildings at the station anl st rei

in the Electrical Shop (Bldg. 117).
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Cathode ray tubes are being phased out of the instrumentation at NBAFS

and replaced with more modern, solid-state components. As shown in

Table 4.1-2, the maximum rate of disposal has been approximately three

per year. Currently, nearly all former tubed instrumentation has been

replaced. Cathode ray tubes are low-level radiation sources and were

disposed of from 1960 to 1968 in the onsite sanitary landfill and into

the general solid waste, which was contract hauled from 1968 to 1980, in

accordance with accepted practice for those time periods. Since 1980,

these tubes have been turned in to DPDO for disposal through Ft. Devens.

It is estimated that 20 to 30 tubes (3/year x 8 years - 24) were

disposed of in the onsite sanitary landfill and that 30 to 40 tubes were

disposed of into the trash and hauled offbase from 1968 to 1980.

Tritium smoke detectors of the type commercially available for household

use have been used since the mid-1970s. These items have salvage value

and have, therefore, always been disposed of through DPDO.

4.1.7 EXPLOSIVE/REACTIVE MATERIALS HANDLING, STORAGE, AND DISPOSAL

Aerial/Bombing Strafing Ranges

From 1942 to 1958, the land occupied by NBAFS was used as a bombing

range and controlled by the 14th Air Force at Grenier AFB. It is

estimated that up to 2,200 acres of the station may be contaminated with

live ordnance (NBAFS, 1983a). During that period, practice bombs and

high-explosives bombs reportedly up to 4,000 lb were used on targets,

primarily centered on Joe English Pond. Targets were mounted on pilings

set in the pond, which has a maximum depth of approximately 21) ft a!,df a

surface area of 30 acres (FWS, 1980). The bowl-shaped physiography )f

NBAFS was considered ideal for such a target area because the size of

the impact area and risk to offbase populace of off-target bombs would

be minimized bv the stirrounding hills. An additionll target arei, kno, .'

as the shooting field, was located in an open meadow near Gardnor Pond.

Unsorviceable tanks, trucks, and half-tracks wore ue] a, tar-,'ts for

strafing using machineguns, 20-millimeter (mm) cannons, and rickets.

The locations of both these tar;et areas are shown on Fi. 4.1-1. As i
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result of the long period of use and the geographically separated, large

target areas, stray ordnance has impacted most of the installation.

When the site was selected for use as a tracking station, the

operational areas and access roads were decontaminated (NBAFS, 1983a).

The land management plan has focused on ensuring the safety of station

personnel and those using the facilities. The plan was reviewed by HQ

AFSC and Eglin AFB EOD in 1981 (NBAFS, 1983a).

UXO has been discovered frequently throughout all sections of the

installation. A listing of ordnance found between 1973 and 1984 is

presented in Table 4.1-5. Reportedly, divers have indicated that the

bottom of Joe English Pond is full of metal scrap an. probable UXO.

Disposal and handling of live ordnance is accomplished through the 14th

EOD from Ft. Devens, MA. Ordnance found at NBAFS is either transported

by EOD/Ft. Devens to an approved EOD burn range or detonated in place if

deemed unsafe for removal and transport.

At a few locations near former target areas, trees contain significant

amounts of embedded shrapnel. Although this is not a problem in overall

harvesting of timber resources, trees adjacent to such areas have

limited value for lumber because of the presence of shrapnel. Three

successful timber sales by the Government have occurred at NBAFS. In a

fourth instance, improper resale of timber taken from NBAFS for sawn

lumber resulted in problems for the second buyer because of Lhe shrapnel

content. This resale was not a problem for the Government because of

restrictions in the primary harvestini, contract.

The presence of UXO presents a very real hazard to open, uncontrolled

use of the station. Although prime target areas used during its life as

a range have been identified, munitions (live and inert) have been found

in virtually every major area of the station. This mutst he seriously

considered in any determination of disposal of the property. In

addition, the requirement for increased use_ of the station by Local

military units for tactical training must be considered. NBAFS is tho

14--I
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Table 4.1-5. Live Ordnance (Explosive/Reactive Material) Found on
NBAFS, 1973 through 1984

Date Type Ordnance (Live)

Summer 1973 150-lb bomb
Oct. 31, 1974 100-lb bomb
Nov. 2, 1974 Two 250-lb bombs
July 10, 1976 Rocket

May 23, 1977 Several 20-mm shells
July 26, 1977 4-lb practice bomb
July 29, 1977 Unspecified
Sep. 4, 1977 20-mm and 50-caliber shells
April 24, 1978 Bomb, unspecified size
May 5, 1979 Unspecified
July 5, 1979 Grenade-type device
July 14, 1979 Two 250-lb bombs
July 22, 1979 150-lb bomb
Sep. 23, 1979 Unspecified
Oct. 25, 1979 Two 150-lb bombs
June 1, 1980 Two rockets
Oct. 20, 1980 Two rockets
Nov. 5, 1980 150-lb bomb
May 18, 1981 750-lb bomb
May 18, 1981 1,000-lb bomb
May 18, 1981 500-lb bomb
May 18, 1981 250-lb bomb
Aug. 10, 1981 Rocket
Aug. 30, 1981 Rocket
June 15, 1982 Three rockets
July 20, 1982 Two rockets
July 20, 1982 20-lb bomb
Aug. 1,, 1982 Artillery round
Aug. 27, 1982 100-lb bomb
Oct. 27, 1982 100-lb bomb
1983 None reported
1984 None reported

Sources: NBAFS, 1983c.
ESE, 1985.
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only Federal reservation suitably close, accessible, and available to

the 368th Engineering Battalion (Army Reserve) and 642nd Engineering

Company (U.S. Army) which affords construction training in a tactical

environment, thereby totally fulfilling their training mission

requirements (NBAFS, 1983a). Further, the unique topographical feature

of Joe English Hill provides the only rock-climbing capability suitably

close for Special Forces from Ft. Devens. This feature is in high

demand by the Special Forces for mountain training.

In addition to the military use, NBAFS has plans for expanding

recreational use of the land for hiking, camping, and fishing.

Increased use pressure markedly increases the risk of contact with UXO,

which continually works its way to the surface as a result of freezing

and thawing of the soils.

Currently, no range guards or barriers (U.S. Army, 1978) are posted for

NBAFS.

In addition to the use of NBAFS as a bombing/strafing range, two other

operations involving small-arms munitions have been conducted at the

station: a small-arms target range for station security and a

recreation skeet range.

Pistol Range

A pistol range operated by the USAF Police from 1960 to 1972 was

equipped with a berm to catch lead slugs expended in training. The

range was located adjacent to Deer Pond at the site of the softball

field. The slugs were reportedly salvaged from the berm on a routine

basis. The berm was demolished after the facility closed.

Skeet Range

Currently, a trap range located near Joe English Pond is the only

sma L-arms practice site at NBAFS. The skeet range is Located at the

northeastern corner of Joe English Pond, as shown in Fig. 4.1-1. Skeet
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targets are fired at as they fly toward a wetland area north and east of

Joe English Pond. The use of lead shot directed over a wetland area

which is a waterfowl habitat has been addressed in the NBAFS Forest/Fish

and Wildlife Plan (U.S. Fish and Wildlife Service, 1980).

Joe English Pond

The main target area for bombing practice was immediately adjacent to

Joe English Pond, as seen from aerial photographs taken during the

1940s. Therefore, this ponded area is considered the primary zone of

concentration for UXO within the pond sediments and subsurface soils.

This site has potential for contamination and migration of contaminants

and, therefore, was ranked using the HARM process (see App. H).

Conclusions and recommendations regarding this site are presented in

Secs. 5.0 and 6.0.
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4.2 WASTE DISPOSAL METHODS AND DISPOSAL SITE IDENTIFICATION,
EVALUATION, AND HAZARD ASSESSMENT

As described in the current and past activity review (Sec. 4.1), various

methods have been used for disposal of wastes generated by NBAFS

operations. Because of the small size and consistent mission of the

industrial and laboratory operations at NBAFS, only small quantities of

wastes are generated. And, because of the wastes generated, the State

of New Hampshire has recommended to EPA Region I that NBAFS be removed

from the hazardous waste generator list. Onsite disposal of solid waste

was by landfilling at a single site (Landfill-i) prior to 1968; since

that time solid wastes have been transported offsite to municipal

landfills or contract disposed through DPDO (Ft. Devens) for

reclamation. A single fuel spill of 75 to 100 gal was reported. This

spill was controlled and did not result in environmental contamination.

Because of the mission of NBAFS transfer bulk loading, large quantities

of POL do not occur on a frequent basis. Two construction rubble fills

also exist at NBAFS. Liquid industrial wastes were disposed as follows.

Ethylene glycol was discharged to the ground adjacent to Bldg. 106 from

1964 to 1974 and adjacent to Bldg. 141 from 1978 to the present. Boiler

blowdown and deionizer resin regenerating salt solution from Bldg. 100

are discharged to the storm sewer. Waste oil from the Motor Pool

(Bldg. 141), is hauled offsite and reclaimed by a contractor. Prior to

1974, no motor pool existed at NBAFS.

Salt (sodium and calcium chloride) used to control ice and snow on the

roads, walkways, and parking lots, runs off via the storn draina,;.;

system and discharges to the Beaver Pond drainage. Overland flow of a

portion of the drainage passes over the areas of Wells No. t and 2.

Significant amounts of the salt-contaminated runoff probably infiltrates

at the odges of the built-up area because of the coarse naturp of thp

So iIs.

Because of the nature and long duration of the use of the site as a

bombing range (1942 to 1958) prior to the establishnent of NBAFS,

approximately 2,200 acres of the total area of 'JBAFS is considered to
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potentially contain UXO. The main bombing target was Joe English Pond.

The bottom of this pond is littered with bomb casings and shrapnel. The

hill adjacent to Joe English Pond also is littered with shrapnel. The

Shooting Field, a strafing range, also is littered with shrapnel.

Weapons used on the Shooting Field were primarily machineguns, 20-mm

cannon, and rockets.

Each of these sites or areas was evaluated in Sec. 4.2 as to the

potential for contamination and contaminant migration. A drum storage

site, the former landfill, and the Joe English Pond target area were

identified as having the potential for contamination by toxic or

hazardous materials. Other sites/operations were referred to the

station environmental programs. In Sec. 4.2, these sites are referred

to by site designation (e.g., CS-i, SD-i, etc.) descriptive of the site

type.

4.2.1 STORMWATER DRAINAGE SYSTEM

Two stormwater drainage system disposal sites were identified on the

station. Information for these sites is summarized in Table 4.2-1;

Fig. 4.2-I shows the location of these sites.

Stormwater Drainage Disposal Site No. I (SD-I)

Wastewater from boiler blowdown and water conditioning resin

regeneration has been discharged to the stormwater drainage system

(3tli,. 100) sinco 1960. This site is lesimnated as 7-l. Trss .i

a:re combined with cooling water, and the discharge is permitted unier -in

NPDES permit. Because of dilution and flushing in the storm drain

system, there is little potential for residual contamination from this

d i qchiar4,".

Stonnwater Drainage Disposal Site No. 2 (SD-2)

Sinco 1474, waste batterv acid (20 gal/vr) hlas b oen no.itraliz-,i su

4 ,iiqm hicarbonat- and disposed of in the stornwater Iraia-i.,,, svste1, it

the Lcwistics Brinch A-itor Pool (Bl1-. 141). atterv acid eiectrActe



Table 4.2-I. Summary of Information on NBAFS Stormwater Drainage
Disposal Sites

Site Dates of Waste
Description Designation Operation Description

Bldg. 100, SD-I 1960-present Boiler blowdown contain-
Boiler Shop ing non-toxic corrosion-

inhibiting compounds,
antifoam agents, pH

adjustment compounds, and

resin regeneration salt

Bldg. 141, Lo- SD-2 1974-present Waste battery acid
gistics Branch neutralized with sodium
Motor Pool bicarbonate

Source: ESE, 1985.
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consists of sulfuric acid, and the neutralization process produces

carbon dioxide gas and sodium sulfate salt, which are neither toxic nor

hazardous.

Due to its use in lead cell batteries, however, spent electrolyte also

contains high levels of dissolved lead and possibly cadmium. Upon

- contact with the neutralizing material, these metals would form very

insoluble carbonates and remain in the residue from the neutralization

process. Because of the very small volume of waste electrolyte disposed

of and dilution and flushing in the storm sewer, little residual

contamination in the storm sewer is expected. Because this is an

ongoing operation involving disposal of residue-containing toxic metals

and the fact that alternative disposal methods are available (e.g.,

containerizing and turning in to DPDO), it was determined that this

operation warranted review and mdification under the base environmental

program.

* - The stormwater drainage system at NBAFS shown in Fig. 4.2-1 is designed

to carry runoff from the roads, walkways, roofs, and parking lots of

Areas A and B. In general, the drainage flows overland from the area

shown in Fig. 4.2-1 to the Beaver Pond system. As is common practice in

New England, salt (sodiumn and potassium chloride) is used during winter

- to control ice and snow. This material runs off via the storm draiage

0 system with melt water. The limited surface water quality data

indicated that the conductivity of Deer Pond downstreami of the riaJcr

stormwater impact (Fig. 4.2-2) was 100 umhos/cm at 25*C. Th e

- conductivity in other surface systems at NBAFS ranges from 20 to

*30 umhos/cm at 250C. Runoff also probably infiltrates to a large extent

as a result of the permeability of the thin (6- to 8-ft thick) layer of

coarse-grained soil overlying the fractured bedrock. In addition, a

signi fic ant portion of the runoff is directed immediately over the

V locations of Wells No. I and 2, which supply the majority of NBAFS

potable water. Infiltrated stormwater or direct downhole contamination

by runoff may be impacting water quality in Wells No. I and 2. As
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described in Sec. 3.4.2, chloride levels have increased markedly since

the mid-1960s and now are approaching the NSDWR recommended limit of

250 mg/l. NSDWR limits are based on aesthetic or treatability

considerations rather than protection of human health from adverse

effects. As also described in Sec. 3.4.2, sodium levels range from 48

to 103 mg/l in Wells No. I and 2 as compared to 8 to 13.5 mg/I for Well

.No. 3, which is remote from the influence of road salt. No New

Hampshire or Federal standards exist for sodium in water; however,

NRC/NAS (1977) has recommended a limit of 20 mg/I in drinking water for

persons on sodium-restricted diets. NBAFS has posted warnings at water

fountains for persons with sodium restrictions, has sent a memo to all

station personnel, and periodically monitors sodium concentrations.

In addition to storm/melt water infiltrate runoff and subsequent

infiltration from the salt storage area, boiler blowdown water (see

Fig. 4.2-1) may migrate toward 'Wells No. 1 and 2. The blowdown water is

permitted under NPDES and contains high salt content (see App. F);

however, the volume of blowdown water compared to runoff and infiltrate

- . is insignificant. The magnitude of effect from runoff from the salt

storage compared to street and parking lot runoff is unknown.

Although the runoff and possibly the salt storage are affecting water

quality, no human health standards are currently threatened and salt is

not a contaminant considered toxic and hazardous under the IRP described

* in Sec. 1.0. The ongoing storage practices, stormnwater routing, and

checking of the integrity of the casing of Wells No. I and 2 have been

referred to the Station Environmental Programs.

4.2.2 LANDFILLS

One sanitary landfill has been operated on NBAFS since the installation

was acquired by USAF. Two debris and rubble fills were identified on

the installation. The landfill locations are identified in Fig. 4.2-2.

Landfill No. I (LF-1) is located in the central section of the

7-" installation, adjacent to Joe English Pond. The landfitl is
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approximately 0.75 acre in size and was used for disposal between 1960

and 1968. Fill material consisted of station sanitary trash, scrap

wire, recording tapes from tracking operations, and minor amounts of

construction debris. Empty 5-gal cans were reportedly disposed of at

the site; however, available information indicates no waste POL or

liquid wastes were disposed of in the landfill. The operation consisted

of removing 3 to 4 ft of alluvium to bedrock and infilling the

trench/pit with debris. A small, classified-documents incinerator was

operated adjacent to the fill area. Small amounts of ash generated may

have been disposed of at LF-l. The landfill is completely closed and

exhibits a good soil cover. This site has potential for contamination

based on the wastes generated at NBAFS and migration of contaminants in

the permeable substrate and high potentiometric surface and, therefore,

was ranked using the HARM process (see App. H). Conclusions and

recommendations regarding this site are presented in Secs. 5.0 and 6.0,

respectively.

Two debris landfills were identified on NBAFS (Fig. 4.2-2). Disposal of

construction debris and rock rubble occurred on the west side of Joe

English Pond. The site (LF-2) was filled in the early 1960s and is soil

covered and revegetated. The second area (LF-3) is beneath the Iotor

Pool (Bldg. 141) and was used for disposal of rock rubble and small

amounts of construction debris during the early 1960s. LF-2 and LF-3

have no potential for contamination or leachate formation. Based on the

decision process outlined in Fig. 1.3-I, these sites were deleted frro,

further consideration.

4.2.3 CHEMICAL SPILL/DISPOSAL SITES

(The chemical spill and two chemical disposal sites were identified on

NBAFS. Information regarding these sites is summarized in Table 4.2-2.

The locations of these sites are shown in Fig. 4.2-2.

One drum storage area, located at the end of On-Orbit Drive adjacent to

Bldg. 141, was identified on NBAFS (Fig. 4.2-2). The area (designated
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Table 4.2-2. Summary of Information on NBAFS Chemical Spill/Disposal

Sites

Site Dates of Waste
Description Designation Operation Description

Bldg. 141, Drum CS-i 1974-present Waste .POL products, sol-
Storage Area vents, ethylene glycol
Spill Site

FACC Antenna CS-2 1960-1974 Ethylene glycol

Facility

Disposal Site

SATCOM Facility CS-3 1978-present Ethylene glycol
Disposal Site

Source: ESE, 1985.
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CS-I) has been used since 1974 for the storage of waste POL and other

materials awaiting removal. A total of 37 drums were present at the

time of the site visit. Of these, approximately 10 drums were "blown"

or bulged in appearance. Labels on the drums indicated that waste oil

is stored in ten drums, lube oil in five, fuel oil/water in one, paint

slops in five, parts-cleaning solvent in three, and ethylene glycol in

five. Eight drums had no labels or were empty. The number of drums

with contents which correspond to the respective labels is not known.

In addition to the drums, six lead acid batteries were observed at the

site. Because of the condition of the drums there is a high probability

of spillage at this site. Subsequent to the site visit, the drums and

batteries have been moved to a secure area which is bermed, covered, and

fenced.

Drainage from CS-I flows to the northeast into a wetland area, which

ultimately drains to Campbell's Swamp. A thin veneer of coarse soil

overlies fractured bedrock at the site. The soil exhibits

moderately high permeability. CS-l has potential for contamination and

migration of contaminants and, therefore, was ranked using the HARM

process (see App. H). Conclusions and recommendations regarding this

site are presented in Secs. 5.0 and 6.0.

Ethylene glycol has been disposed on the ground adjacent to the 60-ft

antenna operated by FACC (Bldg. 106) and at the SATCOM facility operated

by Det. I 2014th Communication Squadron (Bldg. 142). These sites are

located as CS-2 and CS-3, respectively, on Fig. 4.2-2. Each disposal

was in the form of a single discharge yearly at the time fluid was

exchanged at each site. At CS-2 100 gal/yr were disposed for the period

1960 to 1974 (14 years). Since that time, waste ethylene glycol from

CS-2 has been contract hauled offbase for disposal. At CS-3, disposal

on the ground was still standard operating procedure. At CS-3,

45 gal/yr have been disposed since 1978 (7 years). Ethylene glycol i-

biodegradable. The quantities discharged and method of disposal wouH

have allowed the soil microflora to degrade the ethylene glycol.
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Because of this, no significant residual contamination is suspected.

Because of this factor, Sites CS-2 and CS-3 were deleted from further

consideration based on the decision process outlined in Fig. 1.3-1.

Disposal of ethylene glycol generally is covered by regulations

governing POL; therefore, the disposal at CS-3 has been referred to the

Station Environmental Programs.

4.2.4 FUEL SPILL SITE

No major fuel spills (greater than 100 gal) have been reported at NBAFS.

Due to the mission of the installation, transfer and bulk loading of

large quantities of fuel do not occur on a frequent basis. However,

interviews with station personnel indicate one minor fuel spill

incident. Reportedly, approximately 75 to 100 gal of diesel fuel were

spilled in 1976 when a pump malfunctioned. The spill occurred at the

Motor Pool (Bldg. 141) (designated FS-1). The fuel was contained on the

asphaltic pavement prior to cleanup, and no residual contamination or

contamination of the subsurface occurred. Records searched did not

indicate any additional reportable spills at NBAFS. Based on the

decision process outlined in Fig. 1.3-1, this site was deleted from

further consideration.

4.2.5 FIREFIGHTER TRAINING AREA

Firefighter training at NBAFS is conducted at the softball field

adjacent to Deer Pond (Fig. 4.2-1). This training area is designated

FTA-i. The training exercises are extremely small. The operation

consists of ignition of small amounts of POL in half of a 55-gal drum.

The fuel used in those exercises is contained within the 55-gal drum.

This practice has been used approximately 12 times per year since

1974. FTA-i poses no potential for contamination or haz-rdous leachat

formation. Therefore, based on the decision process outlined in

Fig. 1.3-1, this site was deleted froin further conqilerati-n.

Prior to 1974 all firefighter training was conducted at Grenior AFB.
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4.2.6 FORMER BOMBING AND STRAFING TARGET AREAS

During World War II, the Korean Conflict, and for a period after the

Korean Conflict, the 14th Air Force used the site of NBAFS as a bombing

and strafing target range. This practice occurred from 1942 to 1958 and

is described in Sec. 4.1.7. Both live high-explosive bombs and practice

bombs were used as well as machinegun, 20-mm cannon, and rockets; no

records for the use of any chemical weapons exist. Two major target

areas were identified and are shown in Fig. 4.2-2: the Joe English Pond

Bomb Target Area (JEP) and the shooting field which was used for

strafing attacks. These areas were heavily used and are littered with

shrapnel. Divers have reported that the bottom of JEP is covered by

shrapnel and bomb cases. The shooting field also contained the wreckage

of trucks, tanks, and half-track vehicles used as strafing targets.

Most of the wreckage has been removed. As described in Sec. 4.1.7, UXO

may be found nearly anywhere on NBAFS.

The soils at NBAFS form a thin layer (3- to 10-ft thick) over bedrock

except possibly in wetland areas where peat deposits may be thicker. As

a consequence, ordnance is unable to penetrate to any great extent.

Subsequent freezing and thawing of the soils continually bring up

shrapnel, spent bullets, and bomb parts as well as potential UXO

(presenting a safety hazard to those using the undeveloped areas of

NBAFS for training or recreation). In addition to the potential for

encountering UXO, bombs, rocket warheads, and 20-mm cannon projectiles

contain explosive formulations of 2,4,6-trinitrotoluene (TNT);

hexahydro-1,3,5-trinitro-l,3,5-triazine (RDX); octahydro-2,4,6,8-

tetranitro-2,4,6,8-tetrazine (HMX); and tetryl (trinitrophenylmethyl-

nitramine). TNT and RDX are toxic materials if released in the

environment and have had water quality criteria set bv the Suri on

General for protection of human health (USA.MBRDL, 1980). No regulatory

criteria exist for DIcX and tetryl. TNT transfoniis to so:ie Oextont in t ,

environment to 2,4- and 2,6-dinitrotoluene (DNT) and to

1,3,5-trinitrobenzene (TNB). The coinpounds 2,4-DNT and 2,6-DNT are

suspected carcinoqens. EPA (1q80) has pr)t,riated water .ialitv
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criteria for 2,4-DNT. No regulatory criteria exist for TNB. The

criteria for TNT, RDX, and 2,4-DNT follow.

Compound Regulatory Criterion/Basis

TNT 44.3-microgram/i toxicity

RDX 33.7-microgram/1 toxicity

2,4-DNT 1.1-microgram/i 10- 5 cancer risk

0.1-microgram/i 10-6 cancer risk

On the shooting field and the areas not specified as target areas, UXO

hazard exists. The environmental release of explosives would occur as

residues from explosion or corrosion of UXO. In general, residues from

explosions would be very diffused and of such small quantities that no

residual contamination would be expected to occur. Any release from

corroded UXO would be localized to the immediate vicinity of the

individual UXO. Such contamination would be located so widely spaced

over 2,200 acres that significant contamination migration would not be

detectable in surface or ground waters. Because of these factors, the

UXO explosive hazard has been referred to the station environmental

programs and is considered in the recommended guidelines for land use

restrictions; however, because of the diffuse and sporadic nature of any

toxic residues and lack of potential for significant migration, the

shooting field and remote areas of NBAFS were deleted from further

consideration based on the process outlined in Fig. 1.3-1.

Joe English Pond contains a large concentration of casings, shrapnel,

and potential UXO. In the slightly acidic waters and sediments, rapid

corrosion may be expected. In contrast to artillery projectiles whkacn

have thick casings and require hundreds of years to corrode completely,

some bomb casings are thin and may corrode to release explosives within

20 to 50 years. Because of ' qe factors, potential contamination

exists in Joe English Pond as a result of the quantities of toxic

explosives residues and/or their transformation products potontially

capahl , of being released. No analyses for explosives resiiues have

been performed for Joe English Pond waters on sediment- or for adjacent
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ground water. The overflow from Joe English Pond exits NBAFS to the

southeast and discharges into the Amherst Conservancy District forming a

component of the potable water supply for the Town of Amherst. The

potentiometric surface of the ground water in the central portion of

NBAFS appears to be above the land surface. Ground water flow direction

is probably along the channel of Joe English Brook.

Potentially, ground water may receive contamination leaching from the

sediments of the pond or receive contamination by inflow to the pond and

subsequent outflow. Migration of contamination from Joe English Pond is

therefore possible by both surface and ground water routes. Joe English

Pond was therefore ranked using the HARM process (App. H). Conclusions

and recommendations regarding this site are presented in Secs. 5.0 and

6.0.

4.2.7 HAZARD ASSESSMENT EVALUATION

The review of past operation and maintenance functions and past waste

management practices at NBAFS has resulted in the identification of

12 sites that were initially considered areas of concern, with potential

for contamination and migration of contaminants. These sites, described

in Secs. 4.2.1 through 4.2.6, were evaluated using the decision process

presented in Fig. 1.3-1 (in Sec. 1.3). Nine sites found to have no

potential for contamination were deleted from further consideration.

Tlree of these sites were found to warrant review of operational

procedures and modification under the Station Environmental Programs.

These sites are identified under the column "Refer to Base Environmental

Programs" in Table 4.2-3. Specific recommendations are described in

Sec. 6.0.

Three sites which were found to have potential for contamination Ani

-ni ration of contimin-lants by the decision process are dcscrihbd i-1

Sec. 1.3. In addition, two of these sites (CS-1 and JEP) were als,)

referred to the Station Environl.ntl Programs for ree w -)f rrr.'n

) r l r -)ns. Th° i i-)n ir li i i tr
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concern is presented in Table 4.2-3. These sites (LF-1, CS-i, and JEP)

were found to have potential for contamination or contaminant migration

and were evaluated using the HARM system. The HARM system includes

consideration of potential receptor characteristics, waste

characteristics, pathways for migration, and specific site

characteristics related to waste management practices. The details of

the rating procedure are presented in App. G; results of the assessment

are summarized in Table 4.2-4.

The HARM system is designed to indicate the relative need for remedial

action. The information presented in Table 4.2-4 is intended for

assigning priorities for further evaluation of the NBAFS disposal areas

(Sec. 5.0--Conclusions and Sec. 6.0--Recommendations). The rating forms

for the individual waste disposal sites at NBAFS are presented in

App. H. Photographs of each of the ranked disposal sites are included

ini App. J.
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on the immediate disposal area Site I, will be adequate to confirm that

no significant spills had occurred which resulted in environmental

contamination at Site 1. If ground water monitoring at Site I indicates

contamination, further action including soil sampling to identify the

exact spill source(s) may be required.

If the quarterly monitoring of Wells No. I and 2 indicates

contamination, a second phase (Phase B) for further source

identification will be required to determine whether the Bldg. 100, 141,

105/106, or 117 areas contribute to this contamination. An additional 7

wells would be required, as shown in Fig. 6.1-1, to provide for an

upgradient background well and wells designed to intercept plumes from

each potential source. If this phase is required, Wells No. I and 2,

each of the 7 Phase B wells, and the downgradient Phase 1 well should be

monitored quarterly for 1 year for the contaminant matrix observed in

Wells No. I and 2. The need for further remedial action requirements

should be evaluated based on the findings of the Phase II program.

The monitor wells should be constructed of 2-inch stainless-steel casing

and screen. The wells should be installed such that approximately 10 ft

of the screen extends into the saturated zone and approximately 5 ft

extends above the water table. The wells need to be screened above the

water table to detect any nonmiscible, floating petroleum product

contaminant. The recommended details for well construction are

presented in Fig. 6.1-2. A detailed log of the well borings should be

made, including well construction diagrams prepared by a registered

geologist. Shelby tube samples collected during drilling should be

tested to determine vertical permeability. The annulus surrounding the

screen should be filled with a filter pack material of medium-fine sand.

The top of the filter pack should be bentonite-sealed, and the annulus

should be grouted to the surface. The well should be protected with

14-inch pipe fitted with locking caps. The well should ba developed to

the fullest extent possible and surveyed both vertically and

horizontally by a registered surveyor to obtain accurate well l cation

• ..7 ::: _ : i' _ "( . _:_. .:' -" . .. .. . ). . . . .. " .3. .'
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Table 6.1-2. Monitoring Requirements for Phase A at Chemical Spill/

Disposal Site No. 1

Quarter
Wells Parameter 1 2 3 4

Existing Wells Volatile organics by GC/MS, X X X X
No. I and 2 EPA Method 624*

Extractable organics by GC/MS, X
EPA Method 625*

Arsenic by anhydride AA, X
EPA Method 206.3t

Metals Pb, Zn, Cd, Cu, Cr, X
by ICP, EPA Method 200.7t

Mercury by cold vapor-AA, X
EPA Method 245.1*

Disposal Site Monitor Total organic halogens X X X X
Wells (3) (TOX)** EPA Method 9020**

Petroleum hydrocarbons by IR; X X X X
EPA Method 418. It

Total organic carbon X X X X
EPA Method 415.1t

Metals Pb, Zn, Cd, Cu, Cr, X X X X
by ICP, EPA Method 200.7t

Mercury by AA-Cold vapor, X X X X
EPA Method 245.1t

Arsenic by Anhydride AA, X X X X
EPA Method 206.3t

KEY: AA = Atomic Absorption Spectroscopy.
GC/MS = Gas Chromatography/Mass Spectroscopy.

ICP = Inductively Coupled Argon Plasma.

Sources: *EPA, 1984. 49 Federal Register, No. 209, pp 141-174.
tEPA, 1979. Methods for Chemical Analysis of Water and Wastes,
EPA-600/4-79-020.

**EPA, 1983. Test for Evaluating Solid Waste Management,

Physical-Chemical Method SW-86, 2nd Edition.
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6.0 RECOMMENDATIONS

6.1 PHASE II MONITORING RECOMMENDATIONS

Three sites were identified at NBAFS as having potential for environ-

mental contamination, and these sites have been evaluated using the HARM

system. The relative potential of the sites for environmental

contamination was assessed. Recommendations for Phase II study and

monitoring are summarized in Table 6.1-1 and are described in the

following paragraphs.

SITE NO. 1: CHEMICAL SPILL/DISPOSAL SITE

The required action at this site is first referred to the station

environmental programs to remove all drums, batteries, and any other

potentially hazardous materials, to dispose of these in acccordance with

applicable state and Federal regulations, and to cease using the area

for waste storage. Temporary storage of such materials should be in a

roofed, bermed area with an impervious floor, secured with a fence.

Subsequent to the site visit, the drums and batteries have been moved by

Detachment 2 to a secure area which is bermed, covered, and fenced to

await disposal through DPDO.

The scope of monitoring at this site is contingent upon an analysis of

the water in Wells No. I and 2 because of the 1980 single finding of TCE

in Well No. 2. A phased approach is recommended. Phase A consists of

quarterly monitoring of existing Wells No. I and 2 for I year for the

parameter list presented in Table 6.1-2, and installation of

I upgradient and 2 downgradient wells at the edges of Site I with

quarterly monitoring for 1 year for the parameter list in Table 6.1-2.

Well locations are shown on Figure 6.1-1. As shown in Table 6.1-2, if

the initial gas chromatography/mass spectroscopy (GC/MS) scan for

extractables and metals analyses in Wells No. I and 2 are negative,

those, components will be dropped. If the quarterly monitoring for

volatile hydrocarbons is negative, the action described below, focused
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The outflow from Joe English Pond is via a water control structure to

Joe English Brook. This provides a route for surface water migration of

contaminants off NBAS into the wetlands of the Amherst Conservation

District. These wetlands provide a component of the potable water

supply for the town of Amherst, N.H.

The potentiometric surface of the ground water appears to be at a higher

elevation than Joe English Pond. Ground water probably moves southeast

from the pond area along the route of Joe English Brook. During

different periods of the year both inflow to the pond and outflow from

the pond to the ground water appear possible. During periods of ground

water inflow, such water could carry contaminants from the contaminated

sediments into the pond waters. During periods of lower water tables,

leachate generated by passage of pond waters through the contaminated

sediments could cause ground water contamination.

Because of these factors, contaminant migration is possible by both

surface water and ground water routes.

This site received a HARM score of 61.

5.3 SITE NO. 3: LANDFILL NO. 1 REPORT DESIGNATION (LF-l)

A single sanitary landfill was operated at NBAFS from 1960, when the

installation was acquired for use as a tracking station, to 1968. Since

that time the landfill has been closed and revegetated. This landfill

is located near the center of the installation, adjacent to Joe English

Pond. No records exist documenting the disposal of toxic material or

significant quantities of waste POL in LF-l. However, based on the

wastes generated at NBAFS and the possibility that halogenated solvents

could have been used (as was common practice in the early 1960s), the

potential exists for contamination at LF-l. Because of its location in

permeable substrate immediately above bedrock and the possible high

local water table, potential for contaminant migration exists.

This site received a HARM score of 51.
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2, respectively. This site is approximately 2,000 ft from the station

boundary. Surface runoff enters a wetland area.

During a routine water quality analysis in 1980, TCE was found in a

single sample from Well No. 2 at a concentration level of

1.2 micrograms/1. Because this level was below applicable maximum

contaminant levels at that time, no confirmatory sampling of Well No. 2

was performed. No TCE was detected in Well No. 1 closer to the drum

storage area. It is, therefore, not possible to directly correlate this

single observation with any definite contaminant source.

Because of the use of the permeable unbermed area for temporary drum

storage of waste chemicals and POL, the potential exists for

contamination and contaminant migration toward the NBAFS potable water

supply.

This site received a HARM score of 62.

5.2 SITE NO. 2: JOE ENGLISH POND REPORT DESIGNATION (JEP)

Joe English Pond was the primary bombing target at the site from 1942 to

1958. The pond bottom is covered by metal debris and bomb casings.

Potentially many UXO exist in the sediments of the pond. Since there

are possibly large numbers of unexploded bombs in a relatively small

area (30 acres), potential exists for release of significant quantities

of explosives residues as the casings corrode. Explosives and their

transformation products are toxic or carcinogenic at low concentration

levels. These levels range from 44.3 micrograms/i for TNT to

0.1 microgram/l for 2,4-DNT (this latter concentration represents the

10-6 risk level for drinking water and consuming aquatic organisms

from waters containing 2,4-DNT). No analyses for explosives residues

have been performed on the waters or sediments of Joe English Pond; the

potential exists for contamination of these waters and sediments by

explosives residues.
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Table 5.0-1. Summary of Potential Contamination Sites on NBAFS
(Continued, Page 2 of 2)

Report Date of
Site Site Description Desig- Operation
No. and Location Figure nation or Occurrence Conclusions

7 Stormwater Drainage SD-2 1974- No potential for signifi-
System Disposal present cant residual contamination.
Site No. 2 (Battery Referred to base environ-
Acid Waste) (Fig. 2) mental program for assess-

ing alternate disposal
practices. No HARM rating.
No Phase II studies
recommended.

8 Firefighter Training FTA-1 1974- No potential for residual
Area (Fig. 1) present contamination. All POL is

contained in metal drums.
No HARM rating. No
Phase II studies

recommended.

. - 9 Chemical Disposal Site CS-2 1960-1974 No potential for residual
No. 2 (Fig. 2) contamination. Practice

has ceased. No HARM rat-
ing. No Phase II studies
recommended.

10 Chemical Disposal Site CS-3 1978- No potential for residual
No. 3 (Fig. 1) present contamination. Practice

has been referred to base
environmental program for
modification. No HARM rat-
ing. No Phase II studies
recommended.

11 Shooting Field and Un- Not 1942-1958 No potential for signifi-
developed Impact Areas Applicable cant residual contami-
(Fig. I) nation. No HARM rating.

Referred to base environ-
mental program for land use
considerations.

12 Fuel Spill Site (Fig. 2) FS-1 1976 No potential for residual
contamination. One-time
occurrence with complete
containment of POL. No

HARM rating. No Phase I
studies recommended.

Source: ESE, 1985.
° " 5-3
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Table 5.0-1. Summary of Potential Contamination Sites on NBAFS

Report Date of
Site Site Description Desig- Operation
No. and Location Figure nation or Occurrence Conclusions

1 Chemical Spill/Disposal CS-i 1974-1985 Potential for residual
Site No. 1 (drum storage contamination and con-
area) (Fig. 2) taminant migration. Re-

ceived HARM score of 62.
Phase II studies

recommended.

2 Joe English Pond (Fig. 1) JEP 1942-1958 Potential for residual
contamination and con-
taminant migration. Re-
ceived HARM score of 61.
Phase II studies
recommended.

3 Landfill No. 1 (Fig. 1) LF-I 1960-1968 Potential for residual

contamination and con-
taminant migration. Re-

ceived HARM score of 51.
Phase II studies
recommended .

4 Landfill No. 2 (Fig. 1) LF-2 1960-1965 No potential for residual

contamination. Debris
landfill closed. No HARM

rating. No Phase II

studies recommended.

5 Landfill No. 3 (Fig. 2) LF-3 1960-1965 No potential for residual

contamination. Con-
struction debris 3nid rubble
landfill closed. No HARM
rating. No Phase II
studies recommended.

6 Stormwater Drainage SD-I 1960- No potential for resid-
System Disposal present ual contamination. NPDES-
Site No. I (Boiler permitted discharge. NO

" Blowdown) (Fig. 2) HARM rating. No Phase II

stud:es recommended.
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5.0 'ONCLUSIONS

The goal of the IRP Phase I study is to identify sites where there is

potential for environmental contamination resulting from past waste

disposal practices and to assess the potential for contaminant migration

from these sites. The conclusions are based on the assessment of the

information collected from the project team's field inspection; review

of records and files; review of the environmental setting; and

interviews with base personnel, past employees, and state and local

government employees. Twelve potential contamination sources were

identified at NBAFS. The evaluations of those sites are summarized

in Table 5.0-I and shown in Figs. 5.0-I and 5.0-2. Evaluations and

*- conclusions regarding the three sites that have a potential for

contaminant migration and received HARM scores are detailed in the

following paragraphs.

5.1 SITE NO. I: CHEMICAL SPILL/DISPOSAL SITE NO. I REPORT DESIGNATION
• -- = CS-I )

As described in Sec. 4.2.3, a drum storage area has been located

adjacent to the motor pool (Bldg. 141) and used intermittently since

1974 for storage of materials for salvage or to be turned into DPDO. At

the time of the site visit, 37 drums were observed along with 6 lead-
* acid batteries. Several of the drums had "blown" or bulged tops.

Because the site visit was in winter, it was not possible to determine

whether the bulged conditions had resulted from previous volatilization

of solvents or chemical reactions, or whether the bulging represented

expansion of an aqueous solution by freezing within a full drum. Drum

labels included paint slops, ethylene glycol, waste oil, fuel oil,'wator,

and parts cleaning solvent. Several drums were unlabeled. Reportedly,

only petroleum-based solvents are in use at NBAFS. No halogenated

* solvents (except freons) were observed during the site visit.

Subsequent to the site visit, the drums and batteries have been moved by

Detachment 2 to a secure area which is bermed, covered, and fenced to

await disposal through DPDO.

The drum site is unbermed and is situated on a thin layer of permeable

soil above fractured bedrock within 50 and 200 yards of Wells No. I and
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distances and water-level elevations. Water levels should be measured

after well development and at the time of sampling. Slug tests should

be conducted to determine horizontal permeability and to provide data

for evaluation of flow rates.

Because of the potential that POL was spilled at Site 1, chemical

analysis of the water should include specific analysis for petroleum

hydrocarbons. The oil and grease analysis by EPA Method 413.2 (EPA,

1979) does not differentiate between extractables of biological origin

(biogenic) or the mineral oils and greases of POL origin (petrogenic);

• therefore, the EPA Infrared (IR) Spectrophotometric Method for total

recoverable petroleum hydrocarbons (EPA Method 418.1; EPA, 1979) is

recommended for assessing POL contamination.

Because of the low levels of TCE (1.2 micrograms/l) found at Well No. 2,

analysis at low levels by GC/MS (EPA, 1984) is required to screen for

*volatile compounds in Wells No. 1 and 2, to ensure that contamination

from somewhat remote sources is detected. A similar rationale exists

for the extractable organic analysis. In contrast, the monitor wells

located at the immediate edges of the site may be screened using total
organic halogens (EPA Method 9020), petroleum hydrocarbons (EPA

Method 418.1), and total organic carbon (EPA Method 415.1). If

* .significant contamination is present, leachate will contain high levels

near the source. Because of the high permeabilities and net

precipitation, rapid contaminant attenuation is likely beyond the

boundaries of the disposal/spill areas.

SITE 2 AND SITE 3: JOE ENGLISH POND AND LANDFILL NO. I

Monitoring programs for these two sites can be combined because of their

adjacent location.

* *.
• Quarterly monitoring of surface water of Site 2 is necessary to

determine whether contaminants migrating from Site 3 are impacting the

pond and to determine whether detectable explosive residues are present

06-7
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at any season in the pond. Contaminants in Joe English Pond waters can

migrate off NBAFS and potentially affect the potable water supply for

the town of Amherst. Because of safety considerations related to the

UXO in Joe English Pond, sediment sampling is not recommended. Ground

water monitoring for 1 year on a quarterly basis is also recommended.

This program should consist of installation of one well upgradient of

both Site 2 and Site 3, a well between the two sites, a well immediately

downgradient of Site 3 between Site 3 and wetlands connecting to Joe

English Pond, and a well downgradient of Site 2 located adjacent to the

drainage channel of Joe English Brook. In addition, existing potable

* Well No. 3, located at the trailer recreation area, should be included

in the monitoring program. Locations of the surface water monitoring

point and the recommended monitor well locations are shown in

Fig. 6.1-3. At the time the surface water is sampled, a water

temperature profile should be made, and if thermal stratification is

evident, a sample of both the upper layer of water (epilimnion) and the

lower layer (hypolimnion) should be collected. The hypolimnion should

be sampled at approximately I to 2 ft from the bottom. The geotechnical

' - program (well installation/testing) should be the same as described for

Site 1. The parameters to be analyzed include explosives residues by

gas chromatography, petrol-um hydrocarbons, total organic halogens,

total organic carbon, metals, and volatile and extractable organic

compounds by GC/MS. The analytical matrix and methods are presented in

Table 6.1-3. As shown in this table, the landfill monitor wells, placed

immediately downgradient of Site 3, will be analyzed for screening

parameters (total organic halogens, total organic carbon, petroleum

hydrocarbons, and metals). Wells downgradient of Site 2 will be

analyzed for explosives. Since the ground water discharge and outflow

from Joe English Pond would be expected to contain diluted

concentrations of any contaminants migrating from the landfill, more

sensitive GC/MS methods are required. Explosives residues will be

analyzed in this surface water sample.

6.2 RECOMMENDED GUIDELINES FOR LAND USE

It is desirable to have land use restrictions for the identified

disposal sites for the following reasons: (1) to provide the continued

6-8
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Table 6.1-3. Monitoring Requirements of Joe English Pond (JEP)
and Landfill No. 1 (LF-l)

Sample Type
and Location

(see Fig. 6.1-2) Parameters

SW-i Surface Water Volatile organics by GC/MS; EPA Method 624*
Extractable organics by GC/MS; EPA Method 625*

Potable Water Well No. 3 Explosive Residues by GC/EC, USATHAMA Method C2t
and Joe English Pond Metals Pb, Cd, Zn, Cu, Cr by ICP; EPA Method 200.7**
(Site 2) Monitor Well Mercury by cold vapor-AA, EPA Method 245.i**
No. 4 Arsenic by Anhydride AA; EPA Method 206.3**

Site 3 Monitor Wells Total organic halogens (TOX); EPA Method 9020tt
No. 2 and 3 Total organic carbon (TOC); EPA Method 415.1.*

Petroleum hydrocarbons by IR; EPA Method 418.1l*
Metals Pb, Zn, Cd, Cu, Cr, by ICP; EPA Method 200.7**
Mercury by cold vapor AA; EPA Method 245.I**
Arsenic by Anhydride AA; EPA Method 206.3**

Monitor Well No. I Volatile organics by GC/MS; EPA Method 624*
(Upgradient) Extractable organic by GC/MS; EPA Method 625*

Explosives residues by GC/EC; USATHAMA Method C2t
Metals Pb, Cd, Cu, Zn, Cr, by ICP;

EPA Method 200.7**
Mercury by cold vapor AA; EPA Method 245.1**
Arsenic by Anhydride AA; EPA Method 206.3**

Notes: All samples quarterly.
GC/MS = Gas Chromatography/Mass Spectroscopy.

AA = Atomic Absorption Spectroscopy.
ICP = Inductively Coupled Argon Plasma.

GC/EC - Gas Chromatography/Electron Capture Detector.

Sources: *EPA, 1984. 49 Federal Register, No. 209, pp 141-174.
tUSATHAMA, 1984. Method No. C2, Nitroaromatics in Water. U.S. Army
Toxic and Hazardous Materials Agency, Technology Division, Aberdeen
Proving Ground, Md.

**EPA, 1979. Methods for Chemical Analysis of Water and Wastes
EPA-600/4-79-020.

,tEPA, 1983. Test for Evaluating Sol. Waste Management,
Physical-Chemical Method SU-86, 2nd Edition.

V6-10
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protection of human health, welfare, and the environment; (2) to ensure

that the migration of potential contaminants is not promoted through

improper land uses; (3) to facilitate the compatible development of

future USAF facilities; and (4) to allow for identification of property

which may be proposed for excess or outlease. It should be noted that

any outlease or excessing of NBAFS requires careful consideration.

Clearing and decontamination to remove UXO and the granting of clearance

certificates would involve considerable expense (NBAFS, 1983a). A

preliminary assessment of costs for UXO clearing of the recreational

areas was estimated to be 250,000 to 300,000 per acre. However,

depending on the degree of contamination, the cost would be considerably

greater. Excessing is prohibited without certification that the land is

cleared of any and all explosives. Approximately 2,200 acres remain

uncleared (NBAFS, 1981).

At the present time, NBAFS provides certain restricted recreation areas

for NBAFS employees and other military personnel. Currently, canoeing

and boating with electric motors or oars only, is permitted in Joe

English Pond. Fishing is permitted in Joe English Pond and at other

stocked ponds and streams on the installation. Swimming and diving are

not permitted on Joe English Pond. Limited hiking and cross-country ski

* "trails and picnic grounds are provided. These areas are inspected on a

periodic basis to ensure that no UXO have come to the surface. Persons

utilizing the facilities are instructed to stay away from suspected UXO

and to report any finds to the Fire Chief's office. Increased

recreational use is projected for NBAFS's undeveloped areas. New areas

are projectd to be tested for potential UXO prior to use.

The recommended guidelines for land use restrictions at the three

identified disposal sites at NBAFS are presented in Table 6.2-1.

Descriptions of the land use restriction guidelines are presented in

Table 6.2-2. Land use restrictions at these sites should be reevaluated

upon completion of the Phase II monitoring program, and changes should

be made where appropriate.

6-11
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Table 6.2-2. Descriptions of Guidelines for Land-Use Restrictions

Guideline Description

Construction on the site Restrict the construction of structures which
make permanent (or semipermanent) and exclu-
sive use of a portion of the site's surface.

Excavation Restrict the disturbance of the cover or sub-
surface materials.

Well construction on or Restrict the placement of any wells (except
near the site for monitoring purposes) on or within a

reasonably safe distance of the site. This
distance will vary from site to site, based on
prevailing soil conditions and ground water

flow.

Agricultural use Restrict the use of the site for agricultural
purposes to prevent food-chain contamination.

Silvicultural use Restrict the use of the site for silvicultural
uses (root structures could disturb cover or
subsurface materials).

Water infiltration Restrict water runon, ponding, and/or irriga-
tion of the site. Water infiltration could

produce contaminated leachate.

Recreational ase Restrict the use of the site for recreational

purposes (see page 6-11).

Burning or ignition sources Restrict any and all unnecessary sources of
ignition, due to the possible presence of

flammable compounds,

Diz osal operations Restrict Lhe use of the site for waste dis-

posal operations, whether above or below
ground.

Vehicular traffic Restrict the passage of unnecessary vehicular
traffic on the site due to the, presonce of
,xptsive material(s) and'or of an unstable

sur face.

* M ir .rill -t ,rit., Restrict the storage of any and all liquid or
solid materials on the site.

lii, in. n )n )r i,.ir .Int, -ito Restrict the use of Ious iag structures on or
within a reasna lv safe distarice .f the si e.

0- 1 3
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APPENDIX A

GLOSSARY OF TERMINOLOGY, ABBREVIATIONS, AND ACRONMS

AA Atomic Absorption Spectroscopy

ADI Acceptable daily intake

AFB Air Force Base

AFBMD Air Force Ballistic Missile Division

AFCC Air Force Communications Command

AFSC Air Force Systems Command

AFSCF Air Force Satellite Control Facility

AMC Air Materiel Command

ARDC Air Research and Development Command

ARPA Advanced Research Projects Agency

bls Below land surface

BOD5  Biochemical oxygen demand

BSD Ballistics Systems Division

CERCLA Comprehensive Environmental Response,
Compensation, and Liability Act

CS Communications Squadron

DFQPPM Defense Environinental Oualitv Prooran ?clicv
Memo randum

Det. Detachment

DNT 2,4- and 2,6-dinitrotoluene

') )Departmo-nt .)E En

DPD() Defense Propertv Disposal tIffice

EOD Explosive-, OrInarce Detaclir-'nt

2PA V.. nvir nm2nil Proto'ction A4-ncv



ESE Environmental Science and Engineering, Inc.

FACC Ford Aerospace and Communications Corp.

ft feet

FWS U.S. Fish and Wildlife Service

gal gallon(s)

gal/yr gallon(s) per year

GC/MS Gas chromatography/mass spectroscopy

gpd gallon(s) per day

HARM Hazard Assessment Rating Methodology

HMX octahydro-2,4,6,8-tetranitro-2,4,6,8-tetrazine

HQ Headquarters

ICBM Intercontinental ballistic missile

ICP Inductively Coupled Argon Plasma

IOC Initial operating capability

IR Infrared

IRBM Intermediate-range ballistic missile

IRP Installation Restoration Program

LAAFS Los Angeles Air Force Station

lb pound(s)

lb/yr pound(s) per year

MCL Maximum contaminant level

mg milligram(s)

rn; [ mit lLgram( s) per liter

micro)rms'l microgram(s) per Liter

ml milliliters

in-i mi L L im L'or (s)
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APPENDIX D

ORGANIZATIONS, MISSIONS, AND TENANT ACTIVITIES

PRIMARY ORGANIZATION

Det. 2, AFSCF operates and maintains NBAFS facilities and provides time-

critical space vehicle operations for global commanding and control.

TENANT

Det. 1, 2014th Communications Squadron (AFCC) provides a high data rate

transmission and reception capability at NBAFS for supporting AFSCF

operations.

CONTRACTORS

FACC provides operation and maintenance services and serves as the

integrating contractor representative. Sperry Corp. serves as the

computer maintenance representative. Systems Development Corp.

operates as resident software representative. RWTA Security provides

security services for NBAFS.
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APPENDIX C
OUTSIDE AGENCY CONTACTS

New Hampshire Water Supply and Pollution Control Commission
Health and Welfare Bldg.

Hazen Drive
P.O. Box 95
Concord, NH 03301
(603) 271-3503

New Hampshire Bureau of Solid Waste Management
Division of Public Health Services
Health and Welfare Bldg.

Hazen Drive

Concord, NH 03301
(603) 271-4611

New Hampshire Environmental Protection Division-
Office of Attorney General

State House Annex
25 Capitol Street

Concord, NH 03301
(603) 271-3679

U.S. Environmental Protection Agency Region 1 (Boston)
John F. Kennedy Federal Building
Boston, MA 02203

(617) 223-5050

U.S. Environmental Protection Agency STORET
Data Base, Computer Access

Albert F. Simpson Historical Research Center
Maxwell AFB, Alabama

National Archives

Modern Military Branch
Washington, D.C.

Robert I. Davis, State Geologist

University of New !ianpshire
Durham, NH 03324
(3) 3,-2-l216

U.S. Geological Survev
1200 South Ead, Street
Arlington, VA 22202

70) 5i7-2751
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APPENDIX C

LIST OF INTERVIEWEES

Years of
Interviewee Service at NBAFS

1. Pipefitter/Civil Engineering (CE) 1

2. Contract Engineer/FACC (Chief of Support) 25

3. Carpenter/CE 17

4. Base Civil Engineer (Retired) 22

5. Motor Pool Employee (Retired) 6

6. Environmental Planner/Forester/CE 1

7. Environmental Engineer/CE 2

8. Chief of Operations/CE 6

9. Bioenvironmental Engineer/Hanscom AFB, MA 4

10. Chief Emergency Services Branch 11

(spent 15 years as Fire Chief at

Grenier AFB)

11. Plumber/CE 25

12. Electrician/CE 25

13. Chief of Logistics 7
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D.A. Dean
Page 2

EDUCATION
B.S. 1982 Environmental Engineering University of Florida

AFFILIATIONS
American Water Works Association

HONORS
Received Presidential Recognition Certificate for Outstanding
Contribution from Florida, May 1982.
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ESE
DOUGLAS A. DEAN, B.s. PROFESSIONAL
Associate Engineer RESUM E

SPECIALIZATION
Environmental Engineering, Water and Waste Treatment Processes, Pulp
and Paper Technology, and Treatability Studies for the Pesticide
Industry

RECENT EXPERIENCE
Okeechobee Water Works THM Control Study, Subproject Manager--Conducted
bench-scale testing to determine optimum treatment process for THM
reduction or removal. THM control alternatives most likely to meet
regulatory requirements were identified and evaluated.

Bonita Springs Water Plant Upgrade, Project Engineer--Performed jar
testing to determine optimum lime doses for softening. Project
included THM sampling and analyses throughout plant.

Tampa Electric Company (TECO) Coagulation Study, Project Engineer--
Conducted bench-scale evaluation of various polymers for the removal of
iron from the slag pond at TECO's Big Bend Station. Assisted in a
feasibility assessment of the various coagulation/sedimentation
treatment systems, along with the respective cost estimates for each.

Golden Gate, Florida, Softening Plant Evaluation, Project Engineer--
Assisted in the evaluation of 1.4-MGD softening plant's performance
with respect to turbidity, THM formation potential, and color removal.
Assisted in additional plant-scale studies to verify THM and color
control techniques.

Water Treatment Plant THM Control Study, Project Engineer--Conducted
bench-scale testing to determine optimum treatment process for THMprecursor removal. Investigated short-term chlorination followed by
ammoniation as a THM control strategy.

Plant Operating Study. Project Engineer--Study involved assessing the
potential for uprating the capacity of existing treatment plant by
optimizing plant process. THM control alternatives were also
investigated.

U.S. EPA Effluent Limitations Guidelines for the Pesticide Industry,
Project Engineer--Responsible for developing the technical support used
to establish U.S. EPA's effluent guidelines for the pesticide industry.
Fvaluated industry comments and data and incorporated new information
into the data base. Analyzed treatment and treatability information
pertinent to the industry for the purpose of determining plant-specific
pollutant concentrations deemed achievable for each pesticide
manufactured.

B-5
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D.F. McNeill
Page 2

U.S. Air Force Installation Restoration Program, Project
Geologist--Installation assessment of Columbus, Andersen, and

Vandenburg Air Force Bases. Responsible for geohydrologic

evaluation of sanitary and solid waste disposal areas, and the

potential for off-post migration.

Minerals Management Service, Project Geologist--Responsible for
sediment core and sediment trap analysis for evaluation of sediment
transport in selected areas of the Gulf of Mexico.

University of Florida, Research Associate--Texaco U.S.A.- funded
research grant involving the development of a method of increasing

BTU values in autochthonous mineral-rich peats and organic
sediments.

Department of Energy and Governor's Energy Office, State of Florida,
Research Assistant--Florida fuel grade peat assessment program
conducted through the University of Florida; involved sampling,
mapping, and analysis of Florida fuel peat resources.

EDUCATION
M.S. 1983 Geology University of Florida
B.S. 1981 Geology State University of New York

AFFILIATIONS
American Association of Petroleum Geologists--Energy Minerals

Division
Geological Society of America
Southeastern Geological Society
Society of Economic Paleontologists and Mineralogists
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ESE
DONALD F. McNEILL, M. S.
Associate Scientist PROFESSIONAL

RESUME

SPECIALIZATION
Hydrogeology, Ground Water Monitoring and Evaluation, Clastic
Sedimentology, Carbonate Sedimentology, Peat and Organic Sediment
Analysis, Geomorphology, Stratigraphy, Field Mapping, and Sampling
Techniques

RECENT EXPERIENCE
U.S. Army Toxic and Hazardous Materials Agency, Project

* Geologist--Installation assessment of Ft. Riley, Kansas.
Geohydrologic assessment of present and past waste disposal methods,

responsible for evaluation of the potential for migration of
contaminants in the subsurface.

U.S. Army Toxic and Hazardous Materials Agency, Project
Geologist--Installation assessment of Military District of
Washington. Geohydrologic assessment of present and past waste
disposal methods, responsible for evaluation of the potential for
migration of contaminants in the subsurface.

U.S. Army Toxic and Hazardous Materials Agency, Project
Geologist--Installation assessment of West Virginia Ordnance Works.
Geologic and ground water investigation of past waste disposal
methods. Responsible for evaluation of ground water contamination
and off-post contaminants migration.

Florida Department of Environmental Regulation, Site Contamination
Assessment, Project Hydrogeologist--Investigated organic and
inorganic contamination at City Chemical Company, Orlando, Florida.
Assessment of shallow aquifer with respect to contaminant migration.

EDB Contamination Investigation, Project Hydrogeologist--
Investigated EDB contamination of drinking water wells at Sanford,
Florida, including drilling and field sampling, installation of
piezometers, measuring water levels and sampling wells, evaluating
alternatives, and preparing report.

Adcom Wire Company, Project Hydrogeologist--Development of a ground
water monitoring plan for a wire galvanizing plant including site
analysis, geohydrology, and proposed ground water monitoring
network.

Orange County, Project Hydroeologist--Development of a ground water
monitoring plan for a sanitary landfill near Orange, Florida.
Project consisted of monitor well installation, measuring water
levels, geohydrologic evaluation and report preparation.
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M. A. KEIRN, Ph.D.
Page 2

-A Evaluation of Methods for Wetlands Transition Zones Evaluation, COE,
Project Director-Project Director for the assessment of procedures for
determining the wetland/upland transition zones in Florida and in
Louisiana. Provided overall project guidance and direction for two

" separate projects/tasks.

Evaluation of Toxicant Extraction Procedures, Project Manager--Provided
a review of toxicant extraction leaching procedures. Included EP

*toxicity tests, ASTM procedures, and University of Wisconsin test as a
-i response to an EPA call for coment on the RCRA extraction procedure,

as it relates to the cement industry.

Environmental Survey and Cleanup of PCB-Contaminated Equipment
Maintenance Yard, Quality Assurance Manager-Supervised quality control
procedures for field sampling and onsite laboratory analytical effort
to determine the extent of PCB contamination in soils and surface
waters for Arkansas Power and Light Company. Approximately 300 soil

40 samples were taken over a period of 6 days using extremely sensitive
procedures to avoid cross-contamination of samples and to delineate the
areal extent of contamination.

Development of Water Quality Criteria for Selected Munitions Compounds,
Subproject Manager-Participated in surveys of TNT and RDX/HMX
environmental impact and development of water quality criteria for
selected military munitions: nitrocellulose, glycerol trinitrate
(nitroglycerin), RDX and HMX, and white phosphorus (P4), under contract
to the U.S. Army Medical Research and Development Comand.

Chemistry/Environmental Fate--Helped to develop a program to
investigate the ecology and physiology of bacteria which form nitrogen-
fixing symbioses with tropical grasses.

' .EDUCATION
- Ph.D. 1977 Environmental Engineering Sciences University of

Florida
* M.S. 1968 Environmental Engineering Sciences University of

Florida
B.S. 1965 Biological Sciences Purdue University

COMMITTEES
Member, Standard Methods Committee for Periphyton; AWWA, APRA, WPCF

S
'- PUBLICATIONS

Fourteen technical publications in the fields of environmental fate of
-i munitions compounds, limnology and water disinfection.

1
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MICHAEL A. KEIRN, Ph.D. ESE
- Senior Scientist PROFESSIONAL

RESUME
SPECIALIZATION
Hazardous Waste Management, Aquatic/Wetland Ecology, Microbiology,
Water Quality

RECENT EXPERIENCE
Environmental Contamination Survey of Vint Hill Farms Station, Project
Manager--Exploration survey of ground water and surface water
contamination migration (metals, cyanide, phenol, solvents) at a U.S.

*Army installation in Virginia. Disposal sites include landfill, former

lagoon, and land industrial sludge disposal area. Responsible for cost

control, schedule, coordination of field/laboratory activities, quality

control, and contamination assessment report.

Environmental Survey of Gateway Army Ammunition Plant, Project

Maner-Confirmatory study of PCB, metals, asbestos, solvents
contamination of buildings, sewers, and soils at U.S. Army installation
due for excessing action. Responsible for cost control, schedule,
coordination of sampling and analysis, and contamination assessment.

Environmental Survey and Decontamination Plan for Alabama Army
Anunition Plant, Project Man!aer-10-manyear hazardous waste
exploratory and confirmatory sampling and analysis survey of a 5,000-

acre U.S. Army munitions plant. Responsible for cost control,
schedules, quality control, field survey crew training, and

coordination of analytical methods development for complex nitro-
organics. Survey addressed contamination of soil, surface water,
sediment, ground water, biota, and man-made structures.

Initial Assessment Studies for the Naval Energy and Environmental
Support Activity, Project Chemist/Ecologist--Evaluated a Naval
installation with regard to past hazardous waste generation, storage,
treatment, and disposal practices. Investigations :nclude records
review, aerial and ground site surveys, employee interviews, and
limited sampling and analysis. Determine extent of contamination at
former disposal/spill sites, potential for contaminant migration, and

* . potential effects on human health and the environment.

Assessment of Potential Biological Effects of a Pulp Mill Discharge on
the Flint River, Project Director--Principal investgation for the
conduct of acute and chronic toxicity studies for eight animal and
algal species to treated effluent. Responsible for overall direction

of project, client interaction, and development of assessment.

Required both onsite and laboratory toxicity studies.
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SATCOM Satellite Communications

SCS U.S. Soil Conservation Service

SD Space Division

SGLS Space Ground Link System

SSD Space Systems Division

STA Satellite Tracking Annex

STC Satellite Test Center

STORET Storage and retrieval

STS Space Transportation System

TCE trichloroethylene

TDS Total dissolved solids

TNB 1,3,5-trinitrobenzene

TNT 2,4,6-trinitrotoluene

umhos/cm micromhos per centimeter

USAF U.S. Air Force

USAMBRDL U.S. Army Medical Bioengineering Research and

Development Laboratory

UXO unexploded ordnance

WDD Western Development Division

WS Weapon system

yr year(s)

U

, .°.



mph miles per hour

MSL Mean sea level

NAS National Academy of Sciences

NASA National Aeronautics and Space Administration

NBAFS New Boston Air Force Station

NIPDWR National Interim Primary Drinking Water Regulation

NOAA National Oceanic and Atmospheric Administration

NPDES National Pollutant Discharge Elimination System

NRC U.S. Nuclear Regulatory Commission

* NSDWR National Secondary Drinking Water Regulations

NWS National Weather Service

OEHL Occupational and Environmental Health Laboratory

oz ounce(s)

PCB Polychlorinated biphenyl--liquid used as a
dielectric in electrical equipment; suspected
human carcinogen; bioaccumulates in the food
chain and causes toxicity to higher trophic
levels

pCi/l picocurie(s) per liter

PMEL Precision Measurement Equipment Laboratory

POL Petroleum, oils, and lubricants

PVC Polyvinyl chloride

QC Quality control

RCRA Resource Conservation and Recovery Act

RDX hexahvdro-1,3,5-trinitro-1,3,5-triazine

SAC Strategic Air Command

SAFS Sunnyvale Air Force Station

SAMSO Space and Missile Systems Organization

A- 3
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MASTER LIST OF SHOPS AND LABS

I

I



APPENDIX E

MASTER LIST OF SHOPS AND LABS

Current Handles Generates

Location Hazardous Hazardous Typical
Shop Name (Bldg. No) Materials Wastes Treatment

DET. 2, AFSCF
CIVIL ENGINEERING

Electrical Shop 117 Yes Yes Contract disposal
Mechanical Shop 100 Yes Yes Contract disposal
Roads and Grounds 117 Yes Yes Contract disposal
Heating/Refrigeration 100 No Yes Contract disposal
Paint Shop 124 Yes Yes Contract disposal
Plumbing Shop 117 No No
Sewage Treatment 121 No No

EMERGENCY SERVICES BRANCH
Fire Department 103 Yes No
Hobby Shop 141 No Yes Contract disposal

LOGISTICS BRANCH
Motor Pool 141 Yes Yes Neutralization,

contract disposal

DET. 1, 2014TH COMMUNICATIONS SQUADRON
Antenna Facility 142 Yes Yes Contract disposal

poured onsite on
ground

FORD AEROSPACE AND COMMUNICATIONS CORP.
Computer Complex 100 No No

PMEL Calibration 100 Yes Yes Contract disposal
Telemetry 100 Yes No
Antenna (46 ft) 108 No Yes Contract dispoal
Antenna (60 ft) 106 No Yes Contract disposal
Communications Center 100 Yes No
Quality Control Lab 100 No Yes Contract disposal

SPERRY CORP.
Computer Maintenance 100 No No

SYSTEMS DEVELOPMENT CORP.

Software Training 100 No No

U

-" " " ." -. - -- . " - " .- ' . - . - .". - - . .' - - . ... . i , 'o" . .. .. .. . .. - ) - .F -'.. .' '.' .' . -. ""
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A. I 1 K ..~

-j

DEPARTMENT OF THE AIR FORCE
USAF CLINIC HANSCOM (AFSC)

HANSCOM AIR FORCE BASE, MASSACHUSETTS 01731

REPLY TO
ATTN OF: ESD/SGPM (AV 478-2182) 10 July 1980

SUBJECT: Potable Water Analyses for Trihalamethanes and Volatile Organics

To: Det 2, AFSCF/CC (Lt Col Smith)
Det 2, AFSCF/DE (Capt Tigernan)
IN TURN

Attached are OE-L laboratory reports for Trihalcimethane and Trichloro-
ethylene analyses of the potable water stply at New Harpshire Satellite
Tracking Station. Raw water fram both the #1 and #2 wells were found to

*Q coi.tain less than the USPF maxi:rmn permissible level of Trichloro-
ethylene, i .e 280 vi/l. Total Trihalcmethane concentrations in the
distribution system were determined to be well below the USEPA maximum
permissible limit of 100 mg/l.

FOR THE CCIvANDER/~
EDWARD F. MAHER, Capt, USAF, BSC 3 Atchs
OIC, Bicenvirorrnentai Engineering 1. OE}L Report #66590

2. OEHL Report #66591
3. OEHL Report #66592

,LCEIVED
JIJ 15 1989

F-1 E-E
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* *0RATORY PERFORMING ANALYSIS 3. LAD SAMPLE 09ILMNER A-. REDUESTOR SAMPLE NUSE

V. SITE DESCRIPTION - -

Building 111, New Boston VF ell #2 (Well hed ON-SITE AAYIArEUT

S. SITE LOCATIONt NO 9.FLOWR ATE AT ITE T10. WEATHERM 0001 1.RTRTM~1.P 000. 045 C

ii25802071373201 G ALI IN 89 01 ITS 6.8 L~~uA

r1. OLLIECYIO.. DAT,'PERICOD 11. NAME OF COLLECTOR 1S. RESULTS OF OTHER CHUSTE ANALYSES

9 Jun 1980 1125 hr. Klett
IS. SAMPLING TECHNIQIE 4.0 HNE NUMBER"

Crab r 4 7 8- 2 81/ 2

S~~1 ~~Y~tflVOrganics Screening Program

ANALYSES REQUESTED AND RESULTS

A. PRIMARY DRINKING WATER STANDARDS (4OCPR 141) PetwinGmE9,

P AR..MECTE9R TOTA. MAX LEV ALLA1 V ARAMETER IDTML P MAx LEV ALL

E%~N )30c.2 A G L 2. 4-D 39730 IOU A G L

L OA 99 AG L 2.4. S-TP SILVEX 39760 I dCL

MET.4OXYCMLOR 396 IU fGL (11chioroe. yle seLB .

TOXAPHENE 30005oo /

B. NON-POTABLE WATER ANALYSIS FOR PESTICIDES IPr~SI-s Xl G'.r'

PARAmETER T0TA,. OJG'IL PA q~E7 TTL PGL PARAMETERS (SPECIFY) JAGL6L

ALDRIN 35330 METHOXYCIILOR 1 33460

CHLOROANE 39350 TOXAPI4ENE 39400

DOT ISOMERS 39370 2.4-0 397301

DIELORIN 39300 2,4.S-TP SILVEX 3376C .

ENDRIN 39390

HEPTACHLOR 39410 6

HEPTACIILOR 390
E Pox IOF 92

LINDANE 33782

1ORGANIZATION REOUESTING ANALYSIS CHEMIST

LSD/USAF Clinic/SGTK Stop-24  EL

Hanscom AFB, KA 01731

RE~ARX sSample maintained at 14 C from time of PiJRUA. &.

collection until shipping at which time CHJEF. QUALITY
*all saiiplesa were packed In Ice for shipment. APPROVED BY

OEHL FOft 96 U 3 OEN1~PI~N FIfI7-7 WATER ANALYSIS FOR PESTICIDES

0 F-2?

L



2. LABORATORY PERFORMING ANALYSIS S. LAD SAMPLE NUM N. REQUESTOR SAMPLE NUMBER

1380 01 0ooo.s o°°,.

SAMPLE COLLECTION INFORMATION 1 . DAT RECEIVED my AL MATE ANALYSIS

___________________________________________ LAD COM EYED
,. -TE o Lme1eI

.11 1i CITI New Boston AFS (Sample in manhole at
well a) ON-SITE ANALYTICAL ESUL TS

6. SITE LOC ATION WO S. PLOWRUATE AT SIT 9 a. WpTE F-f 1.%T~ L

@0056 ~00O 1 r,0 ' 00
1.0. W rPlF01,41 *ALO IIN 9 U04INT5 I/ MGLt. COLLiCrTIN DATLPERIOO 13. NAME OF COLLECTOR 1. RESULTS OF OTmEfr ONSITE ANALYSES

9 June 1980 114 hrs " Kl.tt
1S. SAMPLANG T9C$NiQJ 

14. PHONE N "'aS 72
Grab AV 478-2181/
IS. REASON FOR SAMPL SUSMISSION

;.&;%&l Sample, volatile Orydnics Screening Progas.

ANALYSES REQUESTED AND RESULTS

A. PRIMARY DRINKING WATER STANDARDS (40CFR 141) (Prearevatiom Gvour

PARAMETER rJ . 1G0/L kAX LEV ALL P A E A TE T. ENG/L 
r  

MAX rEvy C

ENODRN 30300 C .2 A G L 2. 4-D 39730 100 A& GL

LINDANE 20762 A AG L 2.4. S-TP SILVEX 39760 20 A G L

METI4OXYCHLOR 39480 10 Al G -L (Trichloroethyleii i2I
TOXAPIHENE 35400 5 A4 G,'L 0 N None Detect . Less

elf Tt The Quantit ive Detectiot

".______,_ B. NON-POTABLE WATER ANALYSIS FOR PESTICIDES $.-l G,P H1

PARAMETE OTAL. $JG 'L PIAMEITI TOTAL[ JG/L PARAMETERS SPECIFYI JG MEAL

ALDRIN 33330 METNOXYCHLOR@ 394&0

CmLORDANE 393S0 TOXAPMIENE 33400

DOT ISOMERS 39337 2,4-D 33730

DIELORIN 33S90 2.4.s-rP SILVEX 3976C

* ENDRIN 2330

NEPTACHILOR 3410

H4EPTACHLOR
EPOXID

LINDANE 33782

1. ORGANIZATION REQUESTING ANALYSIS CHEMIST

/SDAJS Clinic/SU, Stop-24
Ha.scom A B. NA 01731 " "

RiRKS Single Sample Subsitte . , I " .

Sample maintained at e4C from collection
until packaged in ice for shipment.

APP PC VEO -

For U .OVE11%meN PtiNTING O"FICI 197Y-4?3 397
OENL Nov", 3 WATER ANALYSIS FOR PESTICIDES

F-3



I.2_4,"AS0ATORy PERFORMING AWALVSIS 3. #-A* SAMPLE SIUMOER 4. REQUESTOR SAMPLE SIUMUER

-3. 0800i6o
SAMPLE COLLECTION INFORMATION LAS C06IP .YD

7. SITE DESCRITION

Bldg 100 Now Boston AFS, Distribution Sample ON*ssTE ANALYT4CAL 1ESULTS

. SITE LOCATION NO 6. LONAT& AT TE 10 WEATHER 041 oo. RATE 6002602

2380907137411 GALMIN G 7ITI MG 'L
T. -OLLECTION AIL/ 5o' - fIar

5. NAME OF COLLECTOR IS. RESULTSOF OTHER ON-SITE ANALI*ES

1 9 une 1980 124 hxr "]ott

% Grab V 478-18l
IRE ASCI F OR SAMPLE SUOMISSION
pecial Sample, Volatile Organics Screening Prograu

N IDrOES U

ANALY'SES REQUESTED AND RESULTS

A. PRIMARY DRINKING WATER STANDARDS (40CFR 14J) (Presermetion Gm;, H)

RAA E EA TOA I G/ MAX .v ALLY C PARAMETIER TOTAL fIG/L MAX -E A.-C

ENDQIN 3.93 90 C.2 JIG 'L 2. 4-D 39730 100 Al G L

LINDANE 86782 4 A G L 2.4. S-TP SILVEX 39760 10 O L

METNXYCHLOR 3048 100 A L < choro. yl-ee<

TOXAPENE 39400 5 AG .'L r .TRACE Present wItu !e th. n

, E . i T - "i.'pb _Quanttative limit

, :,Y,'., .,r Lr: TEA < .A

TOTAL III </00 _D
B. NON-PO ABLE WATER ANALYSIS FOR PESTICIDES Prese bt, n: Up H)

PARAMETER TOTAL PG'L PARAMETER TOTAL G/L PAR AEIPS (SPECIFY I UG /.

ALDOIN 39330 METNOXYCNLOR1 39480

CHLOROANE 39330 TOXAPNENE 39400

DDT ISOMERS 39370 2.4-0 39730

DIEL LORIN 3930 2.4.S-TP SILVEX 33760

EN QI~N 39390

NEPTACHLOR 39410

WEPTACHLOR 39420
9 1POxIF

LINDANE 39782

I OP .,Z ATON PECuESTING ANALVSIS CHEMIST

LSDbUSAF Clinic/SPII, Stop-24 4
Hanscom FB, KA 01731

RKARKS, Single Sample submitteg. JAMES A. COLLNS
Sample maintained at 4 c from collection until MAJOR USAF. BSC
packaged in ice for shipment. CHIEF, QUALITY ASSUR

P. E1L woy M 3 WATER ANALYSIS POR PESTICIDES



LAORA OAtY PERFORMING ANALYSIS a. LAS SAMPLE 01jjM111ft 4. NEQuizSotO SAMPLE $1UMSER9f

SAMPLE COLLECTION INFORMATION L AT RCEVE T S.STEALSTUI

V. WITt DES1CRIPTIOk vu. Isjo w NLVIAL EUV

S. SITE LOCATION. NO S. P6O WRIAT9 AT SITE go. WEATH4ER 5043d it. WATER 79011 13. PIsS.0*
00" 00 '10

_ __ __ _ 1 02 A I 080001Uk oo vo

4258020?71373201 1LMI .C. UNITS~ WIG/
IL. COLLECTION DATE/PROD 1I vAMEtOF COLLECTOR It. RESUILTSOfOTHER OMNSIT ANALVIIES

27 June. 1980 f .TfbzY
I& SAMPLINGO TECHNIQUE jI&. PHONE NUNS EIR

amb 1,A61 028
1R.EtASO% FOR SAWP&L SU111194112ow

* AP Rsmig-tIODS
ANALYSES R1EQuESTED AND RtESULTS

Q~3 A. PRIMARY DRINKING WATER STANDARDS (4OCPRt 141)

PRESERVATION GROUP F ('%oPRESERVATION GOUP C

FRSEN1Co TOTAL AA. 4/. MA X-EWVAL LWC PARAMETER JTOTAL 1 1 GI.fJ AX LEALLWO

ASNC50 Ju G/L NJITRAT7E AS N (Cadium o6010 uofL.
__ __ __ _ __ __ _ _ __ __ _ Roducli N.IL*..E)I II

BARIUM 1000 p G/L PRESERVATION GROUP G
___________ PCo A_____ IsRAMIETE90 TOTAL WO/L MAX LEV ALLWO

CADMIUM 102 7 4( 1 0. IX G/L FLUORIDE 90N See Sabk in

* CHROMIUM f1034 <oSO Mi G/L TURBIDITY 00076 nt IUs

MERCURY 1900 2 11 O/L

SELENIUM 1147 10 A G04/L ____ ____

SILVER u* S07 ___A__ G/L___

S. OTHiER ANALYSES

PRESE~vATION GROUP F Ly 3 PRESERVATION GROUP 0 _______

PARAAIETER TOTAL JAGIL PARAmETER TOTALj id/L P aRAMrTR an- oT-rAL. MC, I_

*COPPER 02 <Acidity. Mine '"I Sulate As
f54__2__Q__ As Cocos 0O436b cc S 04

04 \Acidtj..?otaIAs Sufectonts MBAs
[RON_04__\QIs c&co 3  P435-A: As LAS20

MANGANESE 055 Alkaiua, Phernolda 045pAs CoC0 13
092 Alkalinity. TooolAo 1

CALCIUM ^% Co e16 Chlonde 4

Hardness As

!.Regid& I I PRESERVATION GROUP J
POAWM Fhitu.M. (Ts - PARAMETER _______52

Specific
________________ _______________CordnncC __________IORGANIZATION WEOwESTING ANALYSISCHMS

USAF Clinia/sQF EVEEDU

Ibnl3n AFBJYA. 01'?31 J~SA L~.
,MAJQR A.$,C P

CHIEF, Q1 r)



_ i 4-MAY-B3 0107Z I SAMPLE ANAI 31S RESULTS
,---------------------- --------- I

-- i-USAF -CLINIC HANSCOM/SGPH I USF F OCCUPATIONAL-AND ENVIRONMENTAL .
._ I HANSCOM AFB MA 01731 I HEALTH LABORATORY(AFSC)
. I BROOKS AFBPTEXAS 78235

:1 IDENTIFICATION I TYPE OF SAMPLE IDATE RECEIVED I OEHL NUMBER
I --------------------- I ------------------ I --------------- I-------------------

'I GP830122 I DRINKING WATER I 18-APR-83 I 18300492

"1 GROSS ALPHA 2. +/- 1. PICOCURIES PER LITER
*9 I

91 ABOVE SAMPLE COMPLIES WITH AFR 161-44

I CHECK ANNUAL AVERAGE OF RESULTS FOR THIS SITE TO
II DETERMINE COMPLIANCE WITH AFR 161-44 I

I :
I 2'4
-I

I 0
I -
I U
I H

I BROO=KS2 =FFEA 78235

I IR

I DAVID R. CASE, LTo COL., USAF, BSC I DATE COMPLETED 29-APR-83
I CHIEF, RARIOASALYTICAL SERVICES BR. I LT

.I AUTOVO 240-2061 I 

IS

I- 04-MAY-83 Q1O7Z I SAMPLE ANALYSIS RESULTS I

I HANSCOM AFB MA 01731. I HEALTH LABiORATORY(AFSC)
I- I BROOKS AFB,TEXAS 78235I

:1 IDENTIFICATION I TYPE 0F SAMPLE IDA[E RECEIVED I OEHL NUMBERI

I--------------------I---------------------I-----------------I----------------
* IGF830123 I DRINKING WATER I 18-AFR-83 I 18300493

IGROSS ALPHA <1. F'ICOCURIES PER LITERI

ABOVE SAMPLE COMPLIES WITH APR 161-44I
ICHECK ANNUAL AVERAGE OF RESULTS FOR THIS SITE TOI
DETERMItNE COMPLIANCE WITH AFR 161-44

I I

I"I

I -6 I
U. .CSL.CL. SF S AECOPEE 9AR8 I
I. I t , l - ., . I I

- • 'ii. .I ' " ,: . .• , ,, ,g . .M . . .,



2. LABORATORY PERFORMING ANIALVS 3. LAN SAMPLE NUMBER EQUgSTOP SAMPLE Xu11sgn1

9? .. "k 30.Z
16OAT9 611CIIVIEDBY 146 ATCANALVAIF

SAMPLE COLLECTION INFORMATION L A& CoMPLmaTEg
7. OTC 0ESCRIPIION oty , .-. A o- ,%!

Ierl i R ON-SITE ANALYTICAL RESULTS

0. ally: LOCATIO4 000 0. FLOWNTR ATE £S§TE 0. WELATHIER 00041 1I. WATER T690M 7i. PM Ia. c06*5

000N 0 0 00600 00200

11. COLLaCTION DATC/PERtIOO 12. NAME OF COLLELCTOR 10. RESUL.0TO OF OT..ER ON-ITE ANIALYSES9

1S. SAMPLING vECINOllug 14. PHONE NLM6ER

IS. REASON FOR SAMPLEK SIJSMISSION

ANALYSES REQUESTED AND RESULTS

cz=NA. PRIMAP DINKING WATER STANDARDS (C0CFD Z1)

P________GROP PRSERVATION GROUP C
IsA II A 9 T 911 TO TAL. A4 G/L MAX LtV ALLWC PAPIAMIETER TOTAL M./L IsA XriV ALL WO

ARS~nIC 01002 so 304 8/L M7AZ SN(Cd .001120 j* 3 10MG/L

BARIU 0107 100 jqG/L -- ---- PRESERVATION GROUP G6r '

________Is ______ PARAMETCOR TOTAL MG/L// MAX L LV ALL WD

CADMIUM 0102t) tl? o. )t G/L FLUORIDE '00956 AP 142-4

CHRObcUM 0 034- t. o so A0~ G/L TURBIDITY 00076 nt IUi

LEAD 01051 50 G/L

MLRCJUY 71900 2A /

31 1V7 &i 0 4

3.0 OTERAALYSES

PEEVTOGRUItPRESERVATION GROUP 0 ______

PARA&,..CER TOT AL PL/ PA RAAIT O TOTAL MSg/L PARAMETER TO TAUL Me/7L

COPPE 1042Acidty. MngoW 0436Suffato A*. 04

Aetdity.TetaI.,A0 Stufadtants M)AS
IO 03COC0 3  00435 * As LAS S420

MA-MGANESE 01015 I 0.0415
As C*COj - - ___i_____

ZINC 109200410

-ACI' As2Ca 0091 Chietldde 00IF' __

ACSV g0092 Coco 5 _0_0_

WI~o.-?00uinb(SS) 00530

R..i~ie0010

I. ORlGANiZ&ToOm REQUESTING ANALYSIS C"8

ei., -_"4-- & r



LABORATORY ANALYSIS REPORT AND RECORD (Genral) T JUN

To. ETO lx-P8 USAF OEJ/SAN 8

0,01,--, ,,.,,, ,AI. o7W Brooks AFB TX 78235
&APL IDN IT D ATE RECIEd

SAMPLE FROM AB COIROLA HM

TEST FOR

HETHODOLOGY

Gas Chromatography __

RESLT J-.LAB CONTROL NUKBER -BASE COfrrROL NU?1BER

SAMPLE Concentration in 1 Liter Savole - Micro rams/Liter *

ANALYZED 0 W V .i

FOR X 4

QInI

•4 -4 6

i r r 1

Endrin 0? X , •.

I

iicpachlor .02 --- I - l "l_1 __

uIeptachlorePOlide .0? , I

____..02 -X- 1I

o,_ -n f -! I l. I -" - -

°l r -ct 6 ....

n "ateh_n .0 l

,I- - - - , ".

ci 1i- f H o .') -p-D:

alh-H . -

1T" mei is less than the quantitative detection limit (Trace present).
*'X" reans less than the qualitative detection liiLOif, de~d

F-8 YOSHIMI A. NISHIOKA, Chemist

- . ..... -.. -...-.. . ... - OSHIMI A. SHOA.-I



-. ." - I -- ,

Dear Mr. McNeil:

1. Please find attached the information you requested from the Hasscom AFB
Case File on the drinking water at New Boston Air Force Station.

2. This is all the information we have. If their are any questions please
do not hesitate to call this office at 861-2181/2.

Michael P. Vaughn,SRA, USAF
Bioenvirormental Engineering

F-9
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-7.1- .!

2. LABORATORY PERFORMING ANAl 3. LAB SAMPLE NUMBER 4. REQUESTOR SAMPLE NO

IF_?/- / 0o. 0002
SAMPLE COLLECTION INFORATION S. DATE RE.CEIVED BY .OATE ANALYSIS

SP C E OLAS COMPLETEV
7 i . E P T IO

kU. 00Wrthlagtcc W.1ing toVW&m ______________

ON-SITE ANALYTICAL RESULTS

8. SITE LOCATIONNO B. FLOWRATK AT STE 10. WEATHER 00041 16. WATER TEMP 117. PH 1DS02

00058 00010 0040 00300

I.~~~ CLCIO AL/MINv ______0_____ s 7 UNITS 'WmG
It. COLLECTION DATE/PERIOD 12. COLLECTORS NAME 1. RPSULTS OF OTHERCON.SITE ANALYSES

27________19__________ Ju 9 t23 AV. te
15. SAMPLING TECHNIQUE 14. PHONE NUMBFR

I5. REASON FOR SAMPLE SUBMISSION

-- oF,, a AF Rolattow
NPOESS~~ALSE REUETE AND tiRp________________

PRESERVATION GROUP (Ig Z 3O GPRESEVATION GRV O P G

rARAME'ER TOTAL MrG AR ECTER OISS OTA OL rARAMETER CM

_ _IS _ _OT_ _ _ _ _ - --- _

BORON .. .- . - BOo,. I.

CARD as C Disso__ed \_ "S a

j jCADMIUM 01025 01027 2-IC* CHLOIDE 10940I

PRESERVATION GROUP 8 . o
C HR OM6IUM 01030, 0 103 t4 0.0D COLOR 00080 ' Units

PARAMETER TOTAL MG L %. L

OIL & GREASE 050CHROMIUM T7 FURDFREON-lh 00560 0x3FLUORIDE 0095

COPPER 01040 Residue iIolo-
terable (TDS) e "

97T GRU IRON 01046 Reside Nor.
PA.. A EE 10 T .A M0 4 0. .,045 Fil (SS)

AMVO/VA..N ,so . i, ', 'IU0I,54
o

Rsidue N" L "

,S1TRA TE as N assR id.. 5
Cd Reduc . Met.od 0620 MANGANESE 010561 Io . ai ,.,., 0o ,1

IV"TRITE aa N .. MLRC'RY 71890 71900 Spcif,,00615,o 00 / ,mho.
OTAL KJFLDAH SLFT

VITROGEN n. N 00625 NICKEL 01065 01067 4 . i *' SULFA . 4.A . so, Is5
PH O SP H O RU S I b SE L E NIU M 0114 114SU R FA C T A N T S 38 260 0

POSPHR a.% S MBAS as LAS O._ _

POSPHORUS 0 A./OIVE 17517 TURBIDITY 00 0- Un~ts
P 066q .... ,o,. SILVER 0075,0107

ZINC 01090 01092 .
PRESERVATION GROUP 0 CALCIUM m

PARAMETER TOTAL MG.' L as C. OU .5 0091

CYANIDE 00720 Mg 00925 00927

A- ..NF -... -' PO'! ASSIL'M 'J,,. 137" / /..~ ______-____ ____ _________

PRESERVATION GROUP EJ

_____l _____ 1-_ __ __-A__ PARAME-ER S
PH E NOI 32733

• E IANA- - C-E" SI

USA.? 0"La/SCGPt4PVCEUm ~
Nn LAB^ 17 JAMES A. COLLINS
OEHL , NON-POTA WMAJOR USAF. NLSCS

0EHL' FOP"~l 1 Ml/ON-POTAB64E WATER ANALYSIS



d. A~RT0Y PRFRMIG AALSIS13L AS SAMPLE NUMBER 4.REQUESTOR SAMPLE NO

,e LA '4AOR P R OR IN1N9OS
I0oo 00029

SAMPLE COLLECTION INFORATION 8. DATE REr.EIVED bY 16 DATE ANALYSIS
SCOMPLETED

?..SITF p I.CRPTJ ON.. T I 
0 4 0

ON-SITE ANALYTICAL RESULTS

a. SITE LOCATION NO 2. FLOWRATE AT SITE 10. WEATHER 00041 ,6. WATER TEMP 17. PH . 2I008 00010 P o00400 00300
! 2 £i,~'713.'3'2 AL7.N 5C* UNITS1,

I&. COLLECTION OATE/IPERIOZ 12. COLLECTORS NAME 19. RESULTS OF OTHER ON-SITE ANALYSES

27 J'Ma 19n Tiff_ ny - .

13. SAMPLING TECHNIQUE 14. PHONE NUMBER

Crab 661-21 82
I3. REASON FOR SAMPLE SU MISSION

NPOESW 0 2~~~_______________
ALYSES REQUESTED AND RESULIrS, . 1

PRESERVATION GROUP A //"6) - P RESE RVATION GROUP " ' //Y PRESERVATION GROUP G 'u-)

PARAMETER 7OTAL M4/;L PARAMETER DISS 'OTAL /L PARAMETER TOTAL MG/L

Chemical ) 0e0 jB N N

Dem.aI ARSENIC _1 1~ OO 102 4 &
T o t& , O r g n i c 

_AI 
U I' 

Z 2OO N

CARBON as C _1005 1007 _ /
1

,t * Dissolved 01020 I 1

CADIum 01025 01027 L / C CHLORIDE 00940

PREERVTIO GR~ BCH-ROlMIUSI 01030, 01034 14 ,90 COLOR 080 Units
PARAMETER TOTALT SmG/L a 8 :p

OIL & GREASE CHRONUUM, " FLUORIDE 00951

FREON-IR Method 00560 Hexavlent - 0 Pu- F R 09

COPPER 01040 1042 . Residue Fil-'0.
__'; _____ _ --.-. terable (TDS) - Is

/ 'PESERATIO OROP ~ / I Residue Non
PA EEVTION GROUP , IRON 01046

(
1045 00530

________ __ J M.L __I__ -IRN Filt (SS)

AMMONIA aN I OUo0 1 LEAD 1049 0105> 5 Residue , j ; .

N.TRA TE o,N "", Residue 5

Cd Reduct. Meehod 00520 MANANESE 0100 01055 I VoltIl 05

NITRITE &a N .35 _ J MERCURY 71890 1900 / a Specific
OTLELDA.2 Conductance

NITROGN IV. N 00623 NICKEL 01065 067 .. So

PO R 07 57 SELENIUM 01 S C TT 86
Ortho P4 as P . ,"/ 

MBAS As LAS - '..

PHOSPHORUS ',O 6 SILVER 01075 01077 0 TR3IY \r71 J nt

ZINC 01090< 0092

PARAMETER TOTAL MG/L as C 0091k

Y AN ID E 00720 M G E I M 0940 0271

PRESERVATION GROUP E PRESERVATION GROUP J

PAPAMFTFA 10OTAL JAG/L P_____ _____ ______ PARAME TER ___ ______

PH I-NOLS 3 730

1. OR,ANI'ZATION REOUEST'N, ANALYSIS CREMIST

.... .. ..
L-.c . . T 

,

)EL oRM- NON-POTABLE WATER ANALYSIS

7OV 5RIvai"S6 7 o

•% •



RECEIVED'"7
MAR 15 1983

Powers Street LABORATORY #7464
Milford, New Hampshire 0306S DE I Z, ASCFIDE

Area Code 603 673-5440

All analys performed in accordance with the requirements of the U.S.E.P.A. 'b

DET 2, AFSCF/DE DATE SAMPLED 2/3/83
NEW BOSTON AIR FORCE STATION DATE RECEIVED 2/3/83
NEW HAMPSHIRE 03108 DATE COMPLETED 3/9/83
PERMIT # SAMPLER

ALL RESULTS ARE IN (MG/L) EXCEPT AS NOTED

SAMPLE IDENTITY TEST PARAMETER RESULTS

GRAB #1 1250 PH (UNITS) 6.88
1405 TEMPERATURE 40 F
1415 TIME 0800

GRAB #2 1250 PH (UNITS) 6.90
1405 TEMPERATURE 40 F
1415 TIME 0900 k

3 GRAB #3 1250 PH (UNITS) 6.94
1405 TEMPERATURE 39 F
1415 TIME 1000

GRAB #4 1250 PH (UNITS) 6.67
1405 TEMPERATURE 75 F
1415 TIME 1100

GRAB #5 1250 PH (UNITS) 7.02
1405 TEMPERATURE 47 F
1415 TIME 1200

GRAB #6 1250 PH (UNITS) 7.12
1405 TEMPERATURE 78 F
1415 TIME 1300

GRAB #7 1250 PH (UNITS) 6.88
1405 TEMPERATURE 83 F
1415 TIME 1400

GRAB #8 1250 PH (UNITS) 7.02
1405 TEMPERATURE 85 F
1415 TIME 1500

COMPOSITE 1020 BOD 5-DAY 4
1060 C.O.D. <3.0
1170 N-AM-M ONIA j 10



CHEMSERVE INCORPORATED
POWERS STREET

MILFORD NEW HAMPSHIRE 03055
603-673-5440

DET 2, AFSCF/DE Laboratory # 8484
NBAFS Date Sampled 11/21/84
New Hampshire Date Received 11/21/84

03108 Date Complete 11/28/84

ID # 2410 Sampler: Robert Hertzog

All analyses performed in accordanc with U S.
methods.

Certified by .. , . -

All -es-ults are in (J.o , e e e : rr .

SAMPLE IDENTITY TEST PARAMETER RESULTS

Well #1 Sodium 56.
Chlorides 189

We I #2 Sodium 0 .. v2

Chlorides

Well #3 Sodium 13. 3
Chlorides 24

**************** END *****************

F- 21
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RECEIVED
CHEMSERVE INCORPORATED

POWERS STREET MAR 7 1984
MILFORD NEW HAMPSHIRE 03055

63-L.73- 5440 "DET 2, AFSCFiDE

DET 2. AFSCF/DE Laboratory # 808,
NBAFS Date Sampled 2/2/84
New Hamp_ hire Date Received 2/28/84

03!0e Date Complete 3/3/64

ID # 2410 Sampler: Robert Hertzog

All aral' e performed in accordance withq.. E.O. ;. W
me T h odE.

Certified by

S2 ] t 'a r, (rg/i1 e.:cept a not

, :_ :,.T ITY TEE PARAMETER REJLTS

W e I Sodi I TT,-,_
CL, lor i de15•

W EI I -V' SE d iu t 72
C-tlotride 200

- 2 '' c diur.r

F-23

- - . -7 -.. . - .. •° . .• " " " " " " ," "-___.___"___. ....... " ... .----



Nt ''.-- ,j. - -:

08 November 1977

MEMO FOR RECORD

SUBJECT: Ground Well Water Sample Test Data

Water samples taken by Sam Crawford, FACC, 03 October 1977, have been

analyzed as follows:

Well Dissolve Solids mg/liter PH Resistivity ohm cm

1 274 6.25 1.8 x 103

2 336 6.15 1.4 x 103

3 125 5.90 5.9 x 103

SEGP 386 6.35 1.2 x 103

HT CcPh 230 7.0 2.3 x 103

200' T:,. 22 5.35 2.6 x 104

400 "-' 400 5.70 1.0 x 103

Pa4l E. Ml,-ra, SICR, NES

cc : P1>.

CCM

RECEIVED
HGV 8 1977

BCE
F- 2



LABORATORY PERFORM~ "IALYSIS S. LAD SAMPLE NUMBER 4. RECUESTOR SAMPLE NUMBER

69 34bwUeUU
16 DATEC RECEIVED BY S. DATE ANALYSIS

SAMPLE COLL.ECTION INFORMATION LAS COMPLETED

V.I9 ECRITI~ O ' PLRRT AT SITE k~~ -6' Q

N .STS. , bldg Il1l . ON-SITE ANALYTICAL RESULTS
8.SI 9LOC T00P.NO 0.FLOPRAIEATSIE 0.INAT4E 004 I.WATIER TEM 179P;I. II

L58QQM l730 tk 6LMN5 12 C1 5 UNITS imk
11. COLLECTION DATE/PLRIOD , IL NAME OF COLLECTOR It. RESULTS OF OTHER ON-51TE ANALYSES

27 Jun.e 1980 -Tifftny
13. SAMPLING TECHNIQUE OIL PHO0NE NUMB ER

________________ 186102182
I EASON FOR SAMPLEt SUBMISSION

AFReatultions I _
ANALYSES REQUESTED AND RESULTS

Q A. PRIMARY DRINKING WATER STANDARDS (WVCPR 141)

PRESERVATION GROUP F PRESERVATION GROUP C ______

P AR AMICTE9 R TOTA&L #A G/L MAX'CK-VALLWC PARAMETER *TOTAL MG/L MAX LEV ALLIND

ARSENIC SO 50X G/L NITRATE AS A (Cadsniue' 00201 MG/i.
BARIUM 00 ~. 100 ~GILPRESERVATION GROUP G _____

________________ 0______________ P A RAE T LR TOY AL 64G1L MAX LCV ALLWO

CADMIUM 1'027 to1. ImG/L FLUORIDE APRI Sc61-ble

CHROMIUM 1l0 34 CSo so 04 G/L TURBIDITY 00076 Units I Unit

MERCURY 2 19G21/L

SELENtVM 1147 c)\ to U G/L _____

SILVER 10U so \ O i G/L _______

B. OTHER ANALYSES

PRESE'vATION GROUP F Y3q PRESERVATION GROUP G :k
PARAMETER TOTAL P16/L PARAMETER TOTAL .MG/L PARAIAETER"- -foTALI MG, L

Acidiy, L~~rsjSulfate As
COPPER 042 CO Acdst 0i.u 0436 o45

IRON 04$AcJdtt,.rot&l.A* Surfrnctenz. MBAs 26

MANGANSE 055alstZi, PhonaoZh
MNAEEA.i r.00415 0

ZINC092Alkalintty, TotalA.
ZIC 92CaCOJ _41 0

CALCIUM As Ce .!Ti 6 -15 9 Chloride 40q ______

C1 Hardness As z
MAGNESIUM me MgV7r, Z . Cca4O

-J M Repi. k'C. PRESERVATION GROUP j
POTSSUP~ ~F1itrob~e (TDS) e PARAMETER ___

SODIL~~~ L Rdue,053

Specificos 7 1 jP. _______ ______

1. ORGANIZATION RtEQuESTING ANALYSIS CHEMIST

USA? Clinic/SrF.4 '2 rZ l' \,-/A ' k-
Ritc FpA 1,1REVIEWED my *

A~,14.0131*JAMES A.CO- '
:vAJOR I$C j,

CHIEF, :-I T\ Al S1N C 2

UEL ~ S G:)Vfgimti PS.NING O'PICI 11117-62 3 POTABLE WATER ANALYSIS
OEMLOv ., 2F-21

.-. lip,



C. -_

LABORATORty PERFORMING AN4ALYSIS S. LAS SAMPLE NUIMBER 4. REQUESTOA SAMPL.E NUMBER

34800199-
3(frI

1  
00006 00

SAMPLE COLLECTION INFORMATION 16DATE RECEIVED GY 46 DATE ANALVIUS

7. U711, DESCRIPTION \J. .:?OP>Eo

N. H. S.T.. s:Bdg. IZO ON-SITE ANALYTICAL RESULTS
. SITE LOCATION. No . PLO RATE AT SITE j.WEATER 0004 1 16 WATER TEM Ii. PM . 0

4256 00713745 uk SLMN5 1.5 00 0 6.4
IS- COLLKCTIOP. DATEI0PERIOD Ia.'NAWE OF COLLECTOR It. RESULTS OFOTHERO*-SITE ANALYSES

. SAMPLING TECHNIQUE IA. PH4ONE NvuN MR

Grab AV 478-ZI8Z

ANALYSES REQUESTED AND RESULTS

A. PRMR , )1tK)ING WATER STANDARDS (EOCFRT 141)

I )I PRESERVATION GROUP F 1Cj)PRESERVATION GROUP C
PARAMETER TOTAL Mk O/L MAX LEV ALLWC PARAMETER JTOTAL MG/L MAX LEY ALLUD

(E 2___sog____ NITRA-4TE A S N (Ca diml 1 2 0 %9G/.

Reduction~ Method)___ ________

ARIU4 -01007 tjC. 1000 ;1 GfL PRESERVATION GROUP G
_____~~_ _____________ ARAMET ER -- TOTAL IAG/L1 MAX LEV ALL PD

0107. p G/1. FLUORIDE 009S3 Se aml h i
A FR MU-4

SOOMU 010 < OIGL TURBIDITY 00076 Unt1 Unit

COMERR 014 Aq7d900 2ies SuJei A.

MANGNES 0)33 4 o Akei. OTHERo ANAYSE

CCPPE As C._ 0436 sod 945 17o.de00
MAGNESUM 

~ 
Harde043A

IRORN s<di 0-s'00030sLA 6INC~L 0192a731 3001
CACUA C 1;nict/Chlrid

OEHL93 P AI AM UiOVPIN NNOFCI17-f35OT LEW TER AAYi

POTASIUMA P3 trble T1S



UADORATORY PERFORMIPNG ANALYSIS J. LAD SAMPLE NUMOE.6 6. REQeJESTOR SAMPL.E NUM919f

34800198 00

SAMPLE COLLECTION INFORMATION L. DATE REEYOB AEASTESS

&.STE OCISCRI' 11054 CgO,"P , EYED ". I

NflSTS Bldg' 141 -. ON-SITE ANALYTICAL RESUJLTS

S. SITE LOCATION MNO B. LOWRATE AT SITE 60,60 uEANE OO O ATRTM 7 P. IDS4255101377 003 5 24 *000 6. UNI0 03

11. COLECTION OATC/1101RIOD It. VAME OF COLLECTOR is. RIESULTS OF OTNER ON-SITE ANALYSES

V7 June 1980 TIFFANY
It. SAIWPLINC, TECHNIQUE ' 4 4O NUM11ER

19. REAO FOR SAMPLE SVO6414SION- 5-

AF Regulations _______________

ANALYSES REQUESTEDO AND RESULTS

A. PRIMARY 911tI OGWATER STANDARDS (40CFR .141)

PRESERVATION GROUP F -3 . PRESERVATION GROUP C ______

PARAMETER TOTAL A G/L M -C- ALLW PRMEE TOTAL MI SXLVALR

~' ARSENIC ~ 01002 - soE ______RdutioMthd)_____0 G/

B____ ARIU 10 . 00uGLVAtAMETE60 TOT AL. IAGIL AYLVA.

CAnO. / FLUORIDE 00951 Se. table in
01027 0. )aAPR~ 161.44

CHROMIUM 01034 0 u s ) GIL TURBIDITY 00076 Unit- I Unit

AD01051 < LO s OR G/L

MERCURY 7 19 00 4~2- 2 11 G/L

S&LINIVM 0114 \O10 X~ G/L

SILVER 01077 -,,to so * 0 G/L_____________

S. OTH4ER ANALYSES

5 PRESEOVA710N GRSUP P - PRESERVATION GROLUP 6G______
*-PARAMETER TOTAL 'UG/L PARAmETEIR TOTAL. .MG/L PARLftAME9TER F- -O TAL 8,061L

COPER0142 2 .. Acidiry. Mminea Sulfate As
COPPER___ 71'042 ___VI ___ Ct.O 00436A S0 0095

IRNAcidity, Totol,A. .s Surfactans MBAS -

ZINCAihAtnit, ToalA 00430

MANGNESE .M 01925 ffJKItTwS A.O (009300 C

-AA-

(4 lkainiys e lA 00410

Iku-..sHardnes AsH.07
M~rESIU61 a N1 0097 C.O 0

0 APPR2V7D009

PRSRVTO n( P

PO~TSU 'Ga 2 3 ~vS4~'! ratrataG OEsIC 99429 OABEWTRAAY

Residue.0033c) -



LABOAAT ORY PLERFoR ANALYSIS 3. LAS SAMPLE NUMBES 4. REQULSYOR SAMPLE NUMBER

SAMPLE COLLECTION INFORMATION 5.DTERCEVD Y S.D TENLYDS
7. OTC DESCRIPTION. - OMLE

N. H. S. T. S. - Bldg. 108 .ON-SITE ANALYTICAL RESULTS

S. SITE LOCATI.O% 04O S.FOWRATE AT SITE 10. WEATHER 0041 I.6 WATER TEM a.. PH 1IS 01S

254M 7A uALnI 5 17 0 CI 6.0 UNITS I' n MGL

11. COLLECTION CATE/PERIOD 1&.WAME OF COLLECTOR It. RESULTS OF OTHER ON-SITE ANALYSES

19. SAMPLING VCNIQUE It. PHONE mums ER

rrab AV 478-218Z
S. REASON FOR SAMPLE SUBMISSION -I ,

AFRegulations _______________

ANALYSES REOUESTED AND RESULTS

A. PRIMARY OR!ILKG WATER STANDARDS (EOCFR 141)-

7x PRESERVATION GROUP F -a 1- -, PRESERVATION GROUP C ______

PARAMETER TOTAL A.& G/L MATt'9V ALLW '-- PARAMETER TOTALJ MOIL IMAX LEY ALLVID

BARIUM ~ . 000 J~ GI'PRESERVATION GROUP G AR21
______________P __ <PARAMETER TOTAL #AGIL MAX LEV ALL MD

CAMIU'C) 10 tGL FLUORIDE 00953 S gbeb

*~~~ /,OMU S03 < 0 IS S0 g G/L TURBIDITY 0007AUnt I6tI

ADt OcI ) 50L AOG/L

MERCURY 1904b .. 2 11 GIL

SKLENTUM 1147 toI 1 AL

SILVER ET1 hK1 u <OG a_________ so____ GIL____

B. OTHER ANALYSES

PRESER\VATION GROUP F .2 7.45 PRESERVATION GROUP G -"

PARAMETER ITOTALI JAGIL PARAMETEap TOT ALI 4G/ L PARAMETER TOTAL Mo L!
T Sulfate A.a

COPPER 104 Acidit). Mineral o3 50S
102 0~ As Cocos 0_____ ______

.5 Acidity.TotalAv Surfactants MBAs-FIRON 104S a c&co1 0 435 %_, A LAS32

MANGANESE I <5' 0415n.P~go~I
0 As C&COp 41

Alkalinity, ToeaI,Ae 1
*ZINC 1852 0 c&co 3  410_____

CALCIUM As Co tr 3 16 (
1 

Cind

----- Hardness As
MAGNESIUM as Mot; 092,7oo 0

m Residue, PRESERV'ATION GROUP J
POTASSIL'M I i37 F. iI~able (?DS) J51 -- 3 PARAMETER

SO- DIL f 92; 'I- * orbFitrable (SS) ,*_ _______________

Reside C 5 00
Specific

_Conductance _________

1. ORGAWIZATiON REZUESTING ANALYSISCHMS

USAF Clinic/SGM
IH.neoa AFBMA. 01731 JAMES A. COLLINS

MAJOR USAF BSC
CHIEF, QUALITY ASSU N tC~
APPROVED BY

0CENL N 0Rs, 2 t. U S GOVEONM!N7 PINT.N' OffiCt 19"9-47239 POTABLE WATER ANALYSIS
F-18



2. LABORATORY PERFC-::4-G ANALYSIS 2. LAS SAMPLE NUMB; 4. PEQUESTOR SAMPLIE NUMBFR

ef -2 DOOS 34803196 60029

SAMPLE COLLECTION INFORMATION LAN COIPETEA

1. SITE DE&CRiPio 0IN.-

N. H S. T. S. Bldg. 100 ON-SITE ANALYTICAL RESULTS

6.ST OAIOA0 I. FLOWRATE AT INE -. WAHR DOI j.WATER TEMP 7. PH Is. DiAs 0
3741011  k5 "' ' 5a 0000 o0oo0k ./M,, 5 z 5 °l 5.8 ~~ ~ ,

I I. COLLECTION OATE/PERIOO IaL1%AmE OF COL.ECTOR 1. RESULTS OF OTNER ON.SITC ANALYSES

Z7 June 1980 TIFFANY
IS- SAMPLING TCC0NMIUE IA. PP4ONE NHUMbER

Grab AV 478-2182
IS. REASON FOR SAMPL.E SUBMISSION .. L

AF Regulations ""L .

ANAL.YSES REQUESTED AND RESULTS

A. PRIMARY DRINKING WATER STANDARDS (4VCFr 14J)

PR.ESERVATION GROUP F PRESERVATION GROUP C

PARAMETER TOTAL AA G/L MAX LEV ALLWC PARAMETER TOTALI MC.1L IAX LEV ALLWO
' "7 e< N PRA"VATO,,, GRlU

ARSNI so 'QL Ni0T SN(em 00620 to MG/1L

ARSENI1 50. ./L R.ducion Method)1

A1070 PRESERVATION GROUP G

P ARAM6TEgo TOTAL 640/11. MAX LEV ALLWO,

CADMIUM 0 10 27 0 0. G/L FLUORIDE 009s1 .. A b

C01o031 S4 o so g O/L TURBIDITY 0007 Unts Unit

AD 01051 ~~50 R. OIL________

MERCURY 02 Ja O/L

SCLEN7VM tol' A OGIL __

SILVER 0107 \C) SO ___ G/1_

6B. OTHER ANALYSES

PR ERI1ATION GROUP F '/6PRESERVATION GROUP G
P A*AM•TE. TOTAL jJ/L PARAMETER TOTAL ..AGIL PARA-T-R"--f'O ATALI MG/L

Acidity, Mineral S--ulate A.

COPPER 01042 Sod5 ~a AsCC 3  
0

Acdity. ^ 'oa.Aa 0435 Sufecl".o nts M"AS--- _____, ,,,..% *,.,C. 3S j. A;sLAS ,.. -.-.- ...±.
IRON 0,1045)

MAGAES lssIAlkaim, Phenol tl 001

r AGNS lS S) -A* C&CO 00 0S

AlkelMifH' T.tatAi0

CALCIUM A0 CA (0* \' h , 004 ..

___1 H Jnte se As

MA E.SIIA as Ma1  0071...S,, .. CO ,,o I t 'L o,//7
i dea ~PRESERVATION GROUP J

POTASSIM tebe (TDS) PARAMETER
c .j. t _________ MoFbe ()

Sc)I Z. ,:~ sidue, (oos53o0

* Re~dueosoa,

sipecific 00095 JS ? A -1
Condwc tw ce

. OR5ANIZATION REQUESTING ANALYSIS CHEMIST

USA F clinc,1 SGFt r

mnCOZ AFBMA. 01731 ne, -Mo my
,I,,

APPRO VO CV O

OEHL IF0' 2 fu SGovi °s:Npe NIING Fo-cl I9r9-672) POTABLE WATER ANALYSIS
F-17
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&ABORAT.ORY PERFORtm'w ANALYSIS 3. LAO SAMPLE NUMBER 4. REQUESTOR SAMPLE NUMBER

300195 05

SAML OLLECTION IFRAONLAO COMPLETED
7. SITE DESCRIPTION - A . \

II.B.S.T.S. Bldg. 103 ON-SITE ANALYTICAL PRESULTS,
0.SIELOATO N S LOPRATE AT SITE m0. WEATHER 004 S ATER TEMP 1 7. so, DB ISS 0,S

V boos* 00c to 0030

04256520" 3 e& GL 'IN, 5 17 ad. 602 U041 6 1 mk
r~l.COLLCTIO DAT7PLIIOO12. %AME OF COL69CTOR 1S. RESULTS OF OTHER 014SITE ANALYSES

IL. SAMPLING TECHNdIQUE I PHOO4NODE

It. REASO FOR SAM4PLE SUD6412S10N

ANALYSES REQUESTED AND RESULTS

A. PRIMARY DRtINK~ING WATER STANDARDS (40C7Rt 241)

~-~ PRESERVATION GROUP F PRESERVATION GROUP C

P.ARtAMETER TOTAL A& G/L MAX 'EV"-LLWC PARAMETER ITOTALI 69/L #AAK LEV ALL"D

ARSENIC 0100 so G/L ovirP4TE AS N (CadiS oft2 to 10 MG/.
_________ ___)____a Reduction M~ethod) ___ _____

PRSRVTO GROUPG
BARIUM_______ 1000____ _______ P ARAMETEft TOTAL b40/L MAXLEV_______

CADMIUM 01027 to 1. ItGIL FLUORIDE 009S3 Sa fal in

CHROMIUM 1 003' 0 SO R~ G/L TURBIDITY 00074 Uinits I Unit

*- A^D 010 1so 'R GIL

MERCURY 71,6.0 is 2 ;A GIL

StLEN"UM 01147 I<k to 10 r./GL

SILVER 01077 <OSO JLGIL_____

S. OTHER ANALYSES

*PRESEP. AflON GqO.JP F ___ PRESERVATION GROUP G

PARAmE-ER TOTAL JAG/L PARAMETIER TOTAL A .C/LI PARAMETio -TOTAL UG,L

0Aejduty, Mine ml Sulfate As. 7COPPER 01042 6t a* An CaC0 o3 00 1 o
[RON 014 * Acidi, tol.Aa 045 Sufctanto IMBAS -______COCO 3  As LAS

~ ~ As CeCO 001-.

ZINC 010 'k~i~O Alkalinity. Togal.Aa 01
ZICC,( COC0 3  ____________

CALCIUM As Co 00916 i ~f Cloiuid. <0c09o

MAG~NESIUM~ as M Hc? - ~ !L2ardness As 00
92 Ca CO

POTSSUM 097 ' .. J.Resitdu. ,. PR-ESERVATION GROUP j1

Rsdue,
SODIL. G~2 (,,r ~*7L Sierljtroble (SS)000

___________Cond..we & 7u cc
1. OGWAINREQUESTING ANALYSIS CHEMIST ,

USAF G1ne/ , 'RVEE elf

B~~~I 1.A 0131V.E

LJIF: ' A
APPROVED eY

OEHL ZOR 2 * U S GOVfjNI.IN! P0'INIINGOO"ICE 1979-62W POTAB~LE WATER ANALYSIS
* A. F-16



77'_" - -

L -ABORAT.ORY PERFORMING ANALYSIS 3. LAl SAMPL.E NUMOER 4. AEQUESTOR SAMPLE NUMBER

a 1 . DATEREEVDB *OTANLvt
SAMPLE COLLECTION INFORMATION LAB COMPLETED

NoR&ST&Sa..- Mg 166ON-SITE ANALYTICAL tESkJLTs

00. IIT& LOCATION NO IS. PLOWRNATE AT SITE , 10. WEATHER 00041 16. WATER T&M a7. PHcas0
4256520713740 imk soAL5IIN 5 17 .~ 6.4 lT&I vnk ..
It. COLLECTION DATE/PERIOD $a. '*AME OF COLLECTOR 1I. RESULTS OF OTHER ON-SITE ANALYSELS

27 Jim. 1980 ,. Tiffaniy
IS. SAMSPLIuNG TECHNIQUE 14. PHONIE NUMOIBE

Crab 861-2182
1S. REASON FOR SAMPLE OUS0412SIONZ

A? P RgulatlDa________________

ANALYSES REQUESTED AND RESULTS

A. PRIM ARY DRIiK IN4G WATER STANDARDS (4*CFR .141)

172 RSEVTO GOPFPRESERVATION GROUP C ______

PAR &METERt TOTAL AA, OIL MAX LEV ALLWE PARAMETER 'TOTAL MOIL MAX LEV ALLIFD

01002 so ~ ?NITRATE AS N (C*admium O G/
ARSENIC 010R o- / .ducfiw. Methold) 00620 ____ __0_V___

BARIM 100 AGILPRESERVATION GROUP G
BPIU 010ARAMAETERt TOTALI MOIL MAR LEV ALL"D,

Sao lible In,
CADMIUM 01027 10. Pt 0/1 FLUORIDE 09'AR124

CHROIUM 1034 / '1) S0 G/OL TURBiDITY 00076 Units I Unit

;AD 01051 so G OL

MERCURY 1900 2 35 OL

BELENTUM 01147 10/r * IJG/L __

SILVER 0107 ~(/ Oj1 GIL_______

9. OTHER ANALYSES

PRESEr,.ATIONGROUP F ______ _2 PRESERVATION GROUP G ______

PARAMETER TOTAL 1101L PARAMETER TOTAL -4,401L PARAMETER TOTAL UCiL

-: Acidity. Mineral 00436 S0 A0s9
COPPER 002* A. C. CO, 003.* SO 0

01045 COC03 %00433 86IRON 01043 As LAS 30
'Acidiy. PoalA utcalmUA

MANGANESE 0) A03*Ph~

* ~ZINC 01092 /AlAslanity,TptaIAS, 00410 4a _______

CALCIUM AS Co 91 ChlorIde 001940

MAGNESIUM as M1m0nes. A9w_______ ______

. RoscLo.. PRESERVATION GROUP J
POTASS3UM 93 Filtrable (IDS) 0OlPRMTR

So y (SS) -P R M T R _ _ _ _ _ _ _ _ _ _

Re .1&i e00300

Specific 003~ / Jm. _____ _____

1 . ORGANIZATION REQUESTING ANALYSIS CHEMIST

ew'~ ~REVIEWED 0 y

B~weem AF1'M. 0173

APPROVED BYT

OEHL room 2 V S G0VIRHUEfNT PIIN'NG, OOIICI 199-472 y" POTABLE WATER ANALYSIS

M* 76i'.... *.* 7. ~ K'



-. AIORAT ORY PERFO0.t4G ANALYSIS 3- LAS SAUPLE NUMBE, 4. REQUESTOR SAMPLE NUMBER

* 000o 34800193 60,

SAMPLE COLLECTION INFORMATION 5. DAl 01.IVE "Y S. DAT EDLYI

7. SITE DIESCRI10TION -
P lE

N.LST.S -Bdg.117ON-SITE ANALYTICAL IRESULTS
a. SITE LOCATION. 1O 9. PLO WRAlE AT SITE 10. WEATHER 0041 IS. WATER TEA o, P DS

5645073748ALI 1/4 000; toI58 o ik IS. 01
OOSL4C &IIIGiL

I1. COLLECTION =ATIE.PERIOQ Ig'NANK OF COLLECTOR S. RESULTS OP OTHER ON.SITIE A.NALYSES

27 June 1980 Tiff~aw
il. SAMPLIftG TECHNIQUE 14. PHONE* NUMBER

Grab 8128
I5. REASON. FOR SAMPL9 SUMMAISSION . .

A? ftguaatlons ______________

ANALYSES REQUESTED AND RESULTS

1(2 A. PRIMARYv DB 51&Z NATER STANDARDS (ADCPR 141)
If PRESERVATION GROUP F ~ '.k PRE-SERVATION GROUP C ______

PARAMETERA TOTAL. A.I. G/L MAX LEV ALLW9 PARAMETER TOTAL. MG/L. MAX LEV ALLIRD

ARSENIC 01002 s G.L KiTRATE A.S N (Cochmium J006Z0 3 0 MG/L

BARIUM 1007 £00 G/ PRESERVATION GROUP G A E LW

CADMIUM 0o2 7 L 10 N. 1G/L FLUORIDE 00951 A PR 261.44

CHOUM34 /~.-' ~ MGL TURBIDITY 0007A n6 IU~

*A AI) S3 0 so GIL

MERCURY 71,)0 * /- 2 35 GIL

K SELENTUM 01147 L./'10 UI G/L

SILVER 0 17 . so A GIL

9. OTHER ANALYSES S

PPZE .ATION GROJF F PRESERVATION GRO:UP C. ________

PARAiAEE.R TOTAL JJG/L PARAMETER TOTAL MAGIL PARAMETER TOTAL11 MGQ#L

Acidity, Mineral 0043t 0As
COPPER 01042 a'/ As CaCO, 03 0$4I

IROZ00) Acidity.Totsl As -35As LAS320IRO 0.cco 3  00433* _______

Ze Mkain. Phoild
MANGANESE L~S~' An C*CO 3  0041 _____ SA_____a

ZINC 01022 ACkICniy TfA00410 3o

CALCIUM As Ca 0916 ~3 I!1 Chloeidt 00940

MAGNESIUM so0. M 927 7IL Hrns s 00

POTASIU 037ML ealue. vs) -, po St 5 550PRESERVATION GROUP j

*ital POTASSUM TE3

'o;__ 29 N.?,.Pltrubie (SS)_________ ___

I. ORGANIZATiON REQUESTING ANALYSIS mIS

IUA al~nie/SGPis 4"V" TC''
Balnseom AFh,M. 013

UAMLj.S I.-

F-l 14\r3 1 ~ i
OElL Rro"'t 2 U S GOvIINAMEIN? FftNTINS Oif1C( l97M-472 M9 POTABLE WATER ANALYSIS



TV 7. V w w If - .-.7

* ~LABOPATORY PERFOR"_-J ANALYSIS 3. LAD SAMUPLE NUMBEE N .RQETRSML UMBER

I 17'01"7'I 3480092 00020

SAMPLE COLLECTION INFORMATION .AIE RECEIVEOB COMPTEDN~yI
7. SITE DESCRIPTION CO) EE

L1H.S*T.S. Bldg-, 142
ON-SITE ANALYTICAL RESULTS

6. SITE LOCA700% NO S.7 = 7RT A ST 10. WEATHER 00041 10. WATER TEMP I?. PH4 16. Dos*55

42563'713737 I ~mk _______5___0________TS

13. UAMPI.ING T1Cp4HIOUE.LPON UME

Om 861.-2182
15. REASOft POt SAMPLE SUBMISSIONI. - 1

ANALYSES REQUESTED AND RESULTS

-~ -~?A. PRIMARY DRIMN.W WATER STANDARDS (4OCFR 141)

I," PRESERVATION GF4UP F PRESERVATION GAIOP C
-ARAMETER10 TOTAL A& G/L MAX LrALLW PARAMETER TOTAL I MG/L. MAX LEV ALLWO,

ARSENIC 0100 // 04/L NITRATE ASN(CmdIJD Ju 006?0 10 WM6/L

BAIMGLPRESERVATION GROUP G______

(_________ ____ AfVIL) 4-___10 __ PARAMETER TOTAL OOG/L. $A^ LEV ALLWt)

CAD~rUM 02027 10. G /L FLUORIDE092AFR114

F.CHROMIUM 01034 C'~9 50 JG/L TURBIDITY 00j076 liner I Unit

ZAD 01051 4 :2 Jk, VO so A/L

MERCURY 71900 1-2. 2 AG/i.

SELENTUM 01147 10 G/L

SILVER 1077 soIr

K ~~PRESER ,ATION GROUP____ F_______ PRESERVATION GROUP G '
PARAmETER TOTAL ~6LPARAMETER TOTAL ML PAPIAMETER 'TOTAL. M,

043ity *iea $.fat4 A 00945
Aiiy oo.&Surfactanta MBAS v

004004 NOJCO-35- As LAS 362 60

0091s CaC ___c____-______ )09

ZINC __ 0092 __ _0___ _ ___ _0_

~ 3 051 siFs65 PRESERVATION GoU
POTASSIUM e03931 irle () 00530 J

SD.00z29 & asI SS) 00,0

S II Rsidulfe :000505m.

1. ORGANIZATION REQUESTING ANALYSIS vEMS

USAF CJini/SPM 2:%--E~to mybi

H'anscom AFBpMA. 01731 .~ZA :r.

* CEHI ~~~ 2ORM S GOVERNMA!NT F5iN'.pG OFFIC2 2979-672 Mg OAL ATRAAYI

*EH Nov Z POAL AERAAYI



.. ASORATORY PERFORM".r ANALYSIS 3. LAS SAMPLE NUMBER.- a. REQUESTOR SAMPLE NUMBER

DA.L DATE RECIVE £I.DT WALYIS 2
SMLCOLCININFORMATION S. IATMPLEDTED

7. SITE DESCRIPTION -. 0 I
NeE.S.T.S. Bldg.118

I 0OH-SITE ANALYTICAL RESULTS

*. SITE LOCATION NO 9. FLOPRATE Alt SITE 10. WEATHER 004 18 AE T9A 67.0 NIT is Doss0

11. COLLECTION OATE/PERIOD 12. INAME OF COLLECTOR it. RESULTS OF OTHEsR ON-SITE ANALYSIES

ime 1980 ffany
I&. SAMPLING TECHNI10UE 1.POENME

15. REASON FOR SAMPLE SVOMISSION

ANALYSES REQUEST ED AND RESULTS

A. PRIMARY DRINKING WATER STANDARDS (4OCrR 141)

I~) PRESERVATION GROUP F _______PRESERVATION GROUP C

PARAMETER To TAL. A 9/1. MAKV'rYALLWC PARAMETER fTOTAL MG L. MAX LEV ALLWO

ASNCso XG/L NJ TRAT7E A S N(Cm cn luI 006D0 _ to MGIL
QN NI /-0 R.dueijom Method) -

I3ARIU?.0jj 1000 J4G/L PRESERVATION GROUP G ___

__________ t ______ P AR AAME TER T1OTAL-1 I-46L MAX LEV ALL WO

C ADMIUM %:0 027 10. AG/L FLUORIDE OO9SI See gable In
________ 1- G' *APR 161-44

CHOMU 03 Is so G/L TURBIDITY 00076 Unit I U,.It

B. OTHER ANALYSES_______

PARA E-EPJOTAL P.G'L PARAMETER TOTAL 4A40/L PARAN'LTER -1rTAL[ MC'L

0OPER Acidit). Mineral Sulfae A 0943
COPPE _7_i As CC0 3  _____6 C SO 4  

094

IRO 0045 lb Ac~dity.TefhlAe Surfactmnts MBAS
IRON _ __0___45 c.co3' 00433 As ALAS 260( I

MANGANESE p105. f I ~Alksam, Phenolt 430h___________ ______

A ka in ty, T oa,A FS 0f 4

CALCIUM As Ca 0916 . 1Chloride 4P

C1137 Rosidue, S 5tI PRESERVATION GROUP j

POASU 97Filtable (TDS) jil d PARAMETER

SO ~ ~ 03' O29 / Cf I. oritmbl (SS) 53 ________

___________Condutnce 005 7( _____________

i. OAGAN ZAT ION REQUESTING ANALYSIS CHEMIST *%*

* V,

APPROVE" BY

F-12 ~~s-~

OEHL "0" 2 t w S. GOvE9NmSN' PCN7,NG O$.I_ I9s79-672.39t POTABLE WATER ANALYSIS



PAGE 2

ALL RESULTS ARE IN (MG/L) EXCEPT AS NOTED

SAMPLE IDENTITY TEST PARAMETER RESULTS

10 BLDG. 100 1070 CHLORIDE 340

11 200' TOWER 1070 CHLORIDE 8

12 400' TOWER 1070 CHLORIDE 24

13 WELL #1 1640 SODIUM 52.5

14 WELL #2 1640 SODIUM 48.5

15 WELL #3 1640 SODIUM 12.0

-. * * * * *** *** *** * * *** * *** ** ** ** * ** *** *** * * ***

S

U
CHEMSERVE Powers Street Milford, New Hampshire 03055 603 673-5440
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MAR 2 11984

Cj5T 2, AFSGF/DE
CHEMSERVE INCORPORATED

POWERS STREET
MILFORD NEW HAMPSHIRE 03055

603-673-5440

DET 2, AFSCF/DE Laboratory # 8125
NBAF S Date Sampled 3/16/84
New Hampshire Date Received 3/16/84
03108 Date Complete 3/19/84

ID # 2410 Sampler: Robert Hertzog

All analyses performed in accordance *th U.S.E.A
methods.

Certified by ;k 6 6~ t
All results are in (mg/l) except as noted.

SAMPLE IDENTITY TEST PARAMETER RESULTS

Well #1 Sodium 58.7

Chlorides 138

Well #2 Sodium 75.2
Chlorides 159

Well.] #3 Sodium 7.6
*Chlorides 0.14

**********kk**********END

*F- 27
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DEPARTMENT OF THE AIR FORCE
DETACHMENT 2, AFSCF (AFSC)

NEW BOSTON AIR FORCE STATION, NH 03103

REPLY TO 12 October 1984
ATT% OF DEM

SUJECT Water Analysis

TO cc

1. Attached is a chart reflecting accumulated data available on our potable
water sodium and chloride content.

2. The sodium and chloride samples taken in May 1984 were taken by Mr.
Parsons, due to an absence of plumbers. Both samples were taken from the same
source (where the piping of the 2 wells join together) resulting in the test
analysis as shown. This was not discovered until the May results were
received by this office. All future samples will only be taken by the

.. plumbers or the structures foreman.

3. The chloride samples taken on 30 Aug 84 for Well #1 and #2 jumped
considerably in concentration. At this time, we have been unable to ascertain

- why the results are so high. It is possible that a mistake was made at the

laboratory, or when the plumbers collected the sample. The next test in
November 1984 should add some light to this.

4. Because of the high concentration of chlorides noted in August 1984, I
contacted Mr. Harry Stewart of the New Hampshire Water Supply and Pollution
Control Commission (NHWS&PCC). After identifying the historical record of our
sampling results he feels, as I do, that it is possible that Chemserve might
have made a mistake in their test results. The only way we have of clarifying
would be to send a sample to the NHWS&PCC laboratory for analysis. Their test
would cover 8 parameters at a charge of $30.00. If the Chemserve report for
November 1984 shows a similar high concentration of chlorides, then I will
pursue the state analysis. In addition, I will contact Brooks AFB laboratory
for a complete set of safe drinking water act tests to include exotic metals
and sodium potassium. Mr. Stewart recommended that we incorporate into our
service contract with Chemserve added tests for sodium potassium, calcium,

* hardness and PH to see if there is a correlation with the high concentration
-: .of chlorides. I will also hold off on these additional tests until the

November 1984 test results have been received and analyzed. I will pursue
these courses of action and keep you informed as they progress.

ROBERT HARTZ, , R. 1 Atch- Chief of Operations Water Analysis Data
• Civil Engineering Branch

* F- 3(0
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I
- - DEPARTMENT OF THE AIR FORCE \ .

DETACHMENT 2, AFSCF (AFSC)

NEW BOSTON AIR FORCE STATION, NH 03103

IEPLV TO

ATYMOf DE 11 December 1984

SUBJECT Water Analysis

TO cc

1. Attached is the updated water quality chart shoving the potable water
sodium and chloride content to date.

2. The sodium level in well #1 has leveled off, but well #2 shows a marked
increase from 74.5 to 102.82 mgl.

3. All of the chloride samples have settled down to a comparable level
of samples taken before 30 Aug 84. Apparently, a mistake was made in the
Aug 84 test by our people or Chemserve.

4. I have secured containers and preservation agents required for the
potable water samples that we will send to Brooks AFB. Those samples will
be sent to Brooks for complete water analysis. I will pursue these courses
of action and keep you informed as they progress.

ROBERT HARTZOG, JR. 1 Atch
Chief of Operations Water Analysis Data
Civil Engineering Branch

F-33
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DEPARTMEJT OF THE AIR FORCE
H EADOUARTf AS SPACE DIVISION (AFSC-

LOS ANGELES AIR FORCE STATION. PO BOX 2960 WOLDWAY POSTAL CENTER

LOSANGFLES CA9OOt /

9 MAY 1984

MEPLY TO

A,,NO, SGX (Lt Stiles, AV 833-0008)

blBECT Annual Det 2 Bioenvironmental Engineering Staff Assistance Visit

To AFSCF Det 2/CC
New Boston AFS, Nl 03108

1. A staff assistance visit was performed 18-19 April 1984 at New Boston AFS,
NH. The purpose of the trip was twofold. The first purpose was to evaluate
the occupational, public and environmental programs at New Boston AFS. The
second purpose was to have an Installation Restoration Program (IRP) orienta-
tion.

2. I surveyed all of the industrial work areas on station and the occupational
and environmental health programs were well managed overall. The following
comments and recommendations are offered to further improve these programs.

a. Sewage Treatment Plant - Sewage treatment workers should not be
receiving Environmental Differential Pay (EDP) according to a recent "AF
Occupational Environmental Health Laboratory News Letter." To remove the
sewage treatment workers from the program, Captain Donnelly, the Bioenviron-
mental Engineer at Hanscom, recommended that civilian personnel at New Boston
AFS resubmit all requests for EDP through Hanscom AFB. The Bioenvironmental
Engineering Office, Hanscom AFB, will review the applications and make recom-
mendations accordingly. Request an update by 1 August 1984.

b. Also, during my survey of the sewage treatment plant I noted that the
refrigerator was not placarded with a sign saying "NO FOOD." Although no food
was present, a sign should be properly displayed on the refrigerator to prevent
food contamination.

c. Wter Quality - I reviewed the water quality data from the ground ,.ater
wells. TFs6ium-ievels were high, in some cases greater than 75 mg/l. Nei-
ther the State of New Hampshire nor the Air Force regulates sodium concentra-
tions in drinking water. However, as a point of reference the State of
M,3 sachu etts recoiicminJs less than 20 mg/l of sodium. I consulted the AF
Occupational Environmental Health Laboratory at Brooks AFB, TX, concerning
the sodium levels. They feel there is no significant health hazard associated
with sodium concentrations of 75 mg/l or less. They did, however, recommend
that people on salt restricted diets get their water from sources Ci,taining
less than 20 mg/l sodium. In addition, they knew of no cases where th.e ir
Force provi(f.J bottled wa-ter due to high sodium concentrations.

F-36
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d. Although it is not a significant health problem now, it should be
closel monitored. The sodium source should A..so .be--ojfirwed,.,,.Perhaps a
study I..Ta 15e Conduct&d in conjunction with IRP Phase-41 mitoring. In
the meantime, secure the two salt' storage areas from run-off as much as
possible to ensure the sodium concentrations do not increase. Road salting
in the winter, in the vicinity of the wells, should be limited when possible.-

e. Motor Pool - The battery room smelled of acid. During the next
Hanscom/SGPB survey, a screening air sample may be required.

f. Building 17 - I examined the pipe insulation and found it to be
satisfactory. During the last visit, the pipe insulation containing asbestos
was exposed. It has since been retaped. If this insulation is ever removed,
an appropriate respirator approved by the Hanscom Bioenvironmental Engineer
must be worn.

g. RF Antennas - A RF Survey was conducted in 1978. As long as the
operating procedures have not changed, a new survey is not necessary. If,
however, the operating procedures change, notify our office. In most cases,
calculations can be done to assess the impact.

h. 11-4 Host-Tenant Agreements - Following my visit to New Boston AFS
I spoke to Captain Donnelly, the Bioenvironmental Engineer at Hanscom. His
shop, USAF Clinic/SGPB, has not been providing biannual 11-4 host-tenant
support because there is no specific Bioenvironmental Engineering 11-4 host-
tenant agreement with New Boston AFS and USAF Clinic Hanscom/SGPB. This
problem has been addressed by Hanscom and Space Division in the past survey
reports.

i. It is especially important now that this issue gets resolved. Space
Division/SGX has received guidance from HQ AFSC not to continue the routine
A.nual staff assistance visits. Space Division will continue to support New
Boston AFS as necessary. However, we will depend on Hanscom/SGPB to provide
the routine Bioenvironmental Engineering support. Until there is a 11-4
host-tenant agreement between New Boston AFS and USAF Clinic Hanscom/SGPE,
SGPB has no requirement to s pport you. Captain Donnelly can provide assis-
tance in the wording of the 11-4 agreement if necessary. Request an update
by 1 August 1984.

3. Phase I Installation Restoration Program ( IRP) should begin this fall at
New Boston AFS. Phase I is a records search to identify potential hazardous
waste sites. SD/SGX will be a member of the board for the selection of a
Phase I contractor. However, during Phase II SGX's involvement will greatly
increase. SGX will be the OPR for any Phase II environmental monitoring
activities. This visit was a good orientation to some of the potential
problem areas and several maps were collected which will also aid us in
developing a monitoring strategy, if monitoring is necessary.

2
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4. Everyone was very helpful during the visit. TSgt Richard and Mr. Gordon
Moore were particularly helpful during the site surveys. If there are any
questions concerning this report, please contact me at AV 833-0008.

SUSAN C. STILES, 2d Lt, USAF, BSC Cy to: AFSCF/RO
Bioenvironmental Engineer USAF Clinic Hanscom/SGPB

SD/DV (John Edwards)
SD/S E

3
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ATTACHMENT #1:

RANDOM WATER ANALYSES OF NHSTS MAIN WATER SOURCE (WELL #2), DATED

BETWEEN OCTOBER 1962 AND MAY 1977 BY THE NEW HAMPSHIRE WATER SUPPLY

AND POLLUTION CONTROL COMMISSION
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Water Supply and Pollution Control Commission
Prescott Park

105 Loudon Road
Concord 03301

Donald F. Bent, Ph.D., Director
SANITARY WATER ANALYSIS

PARTS PER MILLION

N. H. Satellite Tracking Station C.C.E.
6594th. ;nt. Sqdn.
Manchester, NH 03103

.-o:L /
_ _-'"_ _May 11, 1977
Serial number 53001 -
Supply of or sampics from: 1 dg. 11 I

pump
-- wel1-250 ft.

New Boston

Date collected 5/4177
*Turbidity

*Sediment
*Odor . .. .

Color

Frec ammonia nitrogen
AJb. amrnroni. nitrogen

_ ___ 6 .3
Nh rate nitrogen p,*q
Nitrite nitrojen
Chloride 15_
Hardness 116
Iron 0.______ ___8___

-"-o .pper ICeSs than ---

Lead

Plienoptlhalein Alkalinity ....._ _

Total Alk'i r, ity ,.,

Manganese 0.07
Fluoride
Pol phosphlaie ..
SVntetih Detereent, LAS).

Coliform M.I'.N.n i 10 c.c. -

To;a; Cohform U unt p, r 100 l). less than I I

A-
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~~ Obt Wtt of 1'rtw 1ampoSitrt
'W Mauwr Suppuj arnb Stafwwn MantlV waomtfmslitf

(7 t rtgratt lark
*i11.~115 Voubon Raub

FRANCIS 0. HOUGHTON ~owb03301 1
*CM OFi. . LimOmAvOmems SANITARY WATER ANALYSIS

PART9 PER MILLION ,

New Hampshire Satellite Tracking Station BCE H A2~- t- t'.
6594 th Inst. Sqdn. /cccZ. 3~.
Manchester, NiH 03103

L
0 ____________________ ___ ___ ___January 6, 1977

Serial number 4826 1 _ _____j

Supply of or samples from: pm lg i

V ell-250 feet

Date collected 1/4/77____

*Turbidity________ ___ ____

*Sediment_____ ___

*Odor________ _____ __

Color In_ _ _ __ _ _ _______

Free ammonia nitrogen ______________

Alb._ammonia nitrogen_______ ____ ___ _______

pH 6_ __5_

itrate itrogen n f
Nitrite nitrogen _________ ________ ______ ________

-C-h ori de 100 _ _ _ _ _ _ _____ ____

Hardness J ____ -_____-_ ___

Iron .2Z _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _

Copper less than .1 ____________

Lead __ ___ __ _____ ____ _______

Phenoiphthalein Alkalinity -_ _ _ _ _ ____________

Total Alkalinity ______ ____

WYanrganese less__ than__ __ .0!____ _ _ _ __ _ _____

]rTioride _______ _______

* ~~Polyphosphate______ _______ _______ _______

Ug--it e te rg ent (LAS ___ _____

* G~~~~oiiform M .P.N. per 100 c_____ ____c.__ _______

Toa 1oifr con z ,0 __________ less__than__I

Hardness=106 ppm.

* ( F-41I



WATER AN 'S18 RSPOMT

Lbtty .4 5ii 046 Date received ~m s~r
m,41pyis of this water saimple showsn its qal-4t. car lihr 1.~ arl allgetoe. aW be eas indicated below: ~o~ o . n .

isa. Satsactory, Sale for drin~king antd all househould pu~rpose a toaM m i so( .Shows ndetsumble bacterial caeatunaatirt~. but othirevs of grand quality. This reslt is ctuise frequently due either to inadequate a U con. r
eitttioi or intfection of the sampec during~ collectton. Imnproseresst io cottstruaction. followed by dismnfectionr of flht Well. my be all that isar
rcquired to restwed) the aitutation. lint %mat ia to be constidered uansafe lot drinking so long ate the containinartoa persittas

o c. Of meatr or seaw poor qatality 'I Ihe bacterial and~or chemtical fintdingsa te satigplcsri of tonuiuttiot from a potentially dangerus sourmatuch 8 aas a sanitary wate disposal system. Safety lot drinking ts questionable unrtil the probable source of coattaananaton has been dterameaned. If
tbe Rocation of tnearby wetc "satems (or utailar wasue ratetala oe animal or human origin) letda you to concluder that thteme could es be a
reenaminang influence on the water aupply. the water ia probably tale foe drinking However. you should setcr periodic analynes (about 3301
ivery, f to It inonths) to deterotanuse whether quality is deteriorating or rmuaining the tamnt.

x d. Poor quality but not readtly aetanbutable to contamination IMMi a tanitary disposal "satem. The maslta are aueirilev of drainage from a atelied A IC
high.&ammn Sale lotr drinking (unleIt ort ci alt, checed) but may becomne unpalatable because of the high at Wotes. ANALYSIS
Chlosiniawiot of the amply could alto produce this maslt.

O1 13 . Unatiafactry. Blacterial and!or chemical quality is indicative of cometaminatimmo (trai a potentially dangerous simic*. UNSAFE FOR DRINK. O
a.INC. Keemosal of the conttmnating source may reslt in graduveal improvement int quality but Pick may require conuiderable tim. it is

probably moure ad, tsable to aeek an alternate sourc.
In additiont to any conditiona checked those. this asupply shows ciacesaive amunta o immaeo manganese. I%7hile not a health problem theme b Yj_

can realt in ataining of launrdry or bathrooms feature. An ,trn remosial unit may be required for correction of the probalemt.
o3 S. tjrsal for infanta due to high itrat te st WOL(a

Wmtct Testing Laboratory IS6 c $ 7 . .
HIcs ltrtce
Conted. N. H. 0SS01 Richard J. Walsh. Jr.. Staferviter

It you fid it necessary to "it~ s rrilerial this report, you musat insclude the La. raaty Nucmber shown above ram, well an the Town in whichthe suprtly is located. The Number alone ta none suffictent for identifthceo. ctober 13, 1975

Supply of or samples =from:
'~c ell-20fe Bldg. 111

New Boston, NH

*Turbidity - -
'Sediment
*Odor

_Color 5 _ _ _ _ _ _Free ammonia nitrogen
Alb. ammonia nitrogen
pH _ _ _ _ _ _ _

Nitrite nitrogen________

Chloride
Hardness
Iron -
Copper-2
Lead ___

~h e ncalp ii iein Al in > _ _
Total Alkalinity -- - _ _ _ _ _ _ _____

~o r i d e
*Pol yph osph at e

Sjyiithetif; Detergent (LAS) _E
Colitorm MN.F' N. per 100cU c

*Meets U. S. Public Health Service Standards for TH.zrn Consu~jtion.

.75

F-44
'A.~ 5S - , *,5 - *



an 1lutn Qhtntral 19ammtgian0

Prraratt Park

FRANCIS 9. OOGiO lvnrlrb 03301

CmigEF or LADOmAT611198

PARTS PIRMILLION

NI. E. Satellite rack-ing Station, B.C.E.

L
__________ __________SeTitemb r 15, 1C;76

* ~~~Serial number 
______________ _______Supply of or samples from: ~ u

OLvell-250
New Boston, JUR

Date collected________- 
_______ _ _____ -

*Turbidity 
__ _ _ _ __ _ _ __ __S__ _ _ _ _

* '~~Sedim ent 
_ _ _ _ _ _ __ _ _ _ _ _ _* ~~Odor_____ 

__Color 1
Free ammonia nitrogen_____ 

___ _______
Alb._ammonia nitrogen 

_______ _______

pH 
6.6__ 

_ __ _ _Nitrate nitrogen ______________

Nitrite ntroF en _______ _______ _______

Chloride
Hardness___________ 

___
Iron__ _ _ _ _ _ __ _ _ _ _ _Copper 0._ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _Lead 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _Phenolphthalein Alkalhiity
Total Alkalinity________ 

______ _ ______

-manganese 
- 5

Polyphosphatc 
_______ _____________

* ~~~Sy-n-thetic Detergent (LAS) ____ _____

Coliform MI.P.N. per 100 c. ____ ___ _____ _____

Sleets U. S. Public Health Sorv-1ce Standards for li'j~r± Consuz-n;on.

F-4 3



- 9bt Otalu of 3msw ijamps~itre
VJattr *apply unb 1pollation Q(Iontra1 0omsso

?Prtsrott ;lark
11S Coubon 10nb

FRANCIS 0. HOUGHTON (onorb o3o

.c,,. o, L..om,,,,,. SANITARY WATER ANALYSIS
PARTS PER MILLIONr -I

New Hampshire Satellite Tracking Station
6594th Inst. Sqdn.
Manchester, NH 03103

L I
June 15, 1976

Serial number 37399
Supply of or samples from: PUMP
New Boston
U. S. Air Force Bldg. 111

-VWell-250 feet
Date collected 67276 -

*Turbidity ___
*Sediment
*Odor
Color 0
Free ammonia nitrogen
Alb. ammonia nitrogen
pH 6.2
NKi-atenitrugen O0.75
Nitrite nitrogen
Chloride 145.0
Hardness 104
Iron -___'__
Copper flans th i -
Lead
Phenolphthalein Alkalinity ., _ _

Total Alkalinity _
-Manganese less tha .05

Polyphosphate
S ynt~hetic Detergent (LAS) ..... _--

Coliform M.Y.N. per 100 c.c. __ _ ___.. .... ... .
Tottl ('liform cttnt pr 1) mi. esr tnn 1 _Meets U. S. Public Health Service Standards for Human Consu"ntion.

*F-44V -. ", .,............, ,_ ,._, ,................. ......f~~iii-ii i..._.i.._.



_ V

Zbe Otr of h4ew ilamps~tre

Waur bappg adb Pallu.lUn Tontral QlnmMntusion
.r1mrott 1ark

U~I 113faubott Raab
FRANCIS 0. NOUGHTON tonrorb oso

CwaEV., o, LSoUAIU,. SANITARY WATER ANALYSIS
PAiTS IER MILLION

'I- -1
N.H.S.B.C.E.
6594th Inst.
Manchester, NH 03103

L _
S1976

Serial number #32517
Supply of or samples from:

New Boston, NH U.S. Air Forc
4 v Well House 11Pump

Date collected 1/5/76
* Turbidity 0
*Sediment _
*Odor
Color _.
Free ammonia nitrogen
Alb. ammonia nitrogen
pH 6.3

*Nitrate nitrogen U.75
Nitrite nitrogen

- Chloride 75.0
- Hardness 92

-Iron .10
Copper less than .1
Lead
Phenolphthalcin Alkalinity .
Total Alkalinity
Manganese less than .05
Fluoride

Polyphosphate =__
Synthetic Detergent (LAS,)

Coliform M.P.N. per 100 c.c.
Total Coliform count per 100 mL. less than 1 I

I. I 4 C

ii F-145

""



Water Ouppig anb Pollulion Mantrl ointnmlnian
-rrsorott Park

1115 l aubon Raab
FRANCIS 0. 'OUGHTON (10=rorb 03301

C.,E, oV LASRAo-,°.. SANITARY WATER ANALYSIS
PRT. P91 MILLION

F -1
N.E.S.T.S. BCE
6594 Inst. Sqdn.
Manchester, N.H. 03103

_ J 12/12/75

Serial number 31929 3 1930
Supply of or samples from: :

U.S. Air Force v, Well, 250 ft- Well, 150 ft
Pmp Pump

DatecollectedBldg. li Bldg. 112
Date"collected 1 _2 /7_5
*Turbidity
'Sediment
*Odor
Color 0 __ _

Free ammonia nitrogen _

Alb. ammonia nitrogen
pH -- _6 .4_
Nitrate nitrogen Q,6 -

Nitrite nitrogen
Chloride 99.0 ___.

Hardness ___54_Iron L'ss thart .1 1o.7
Copper Less thaw .1 -Les.s thn -1
Lead
PhKe l phthalein Aln ...y
Tota Alkalinity

ganese I 0 -hn -05
Fluoride-
Polyphosphate '"

-yUntec Detergent (LAS)_
Coliform M.P.N. per 100 cc. __Total Coliform count per 100 ml. ._.¢ _._n___________"t_..__'__1__

: - jj" - '-
-h,,Ln F ~t- q--, .6- I. -

............................."- ' ". '" -4



9bt Otal, of Nrw lampolirt k. c.

Water bupplg anb olllion -on trof Mommisian
- . Prrarott Park

115 Coubon Roab
FRANCIS 0. HOUGHTON gontorb 03301

CH... o. L .oUyo.a.. SANITARY WATER ANALYSIS
PARTS PER MILLION

NHSTS BCE

659,th Inst. Squadron
Manchester, N.i.

L _ 5/19/75

Serial number 22,, 22509
Supply of or samples from:

well ~ well
pump pu--p
Bld. lll Bld-. 112

Date colleted L/75 C,/75
"Turbidity -___
"Sediment
*Odor
Color _ .
Free ammonia nitrogen
Alb. ammonia nitrogen
pH r.4__
Nitrate nitrogen Tp .I Less .1

Nitrite nitrogen
Chloride C)(1= ___.

Hardness_,,_,,_ _ _ _ _ _

Iron _ _ __"2_,_.

-Copper . .4.. 1i ___ __ .I
Lead
Phenolphthalein Alkalinity
Total Alkalinity
Manganese Lzs .'.5 1.C5

Fluoride
Polyphosphate

Y* ticDeterg nt (LAS . ....

Coliform M.P.N. per 100 c.c.
Total Coliform count pr I01m_. ....- ,-t' ' e Z h '

~~~_ 2r 10 m .es, than __ _ _ _ _ _ _ _ _ _ _ _ _ _

F-47
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" {Gbe Otatt of Krw iampsl tre

Water Supplg ab Pollution (Control (ommlseoin
frtarott Park

.: 11] luubon 104b

rmANCIS 0. HOUGHTON IltworL!b031
"c-i, or LA.o.AT.o1,-.

OSANITARY WATER ANALYSIS

3 PARTS PER MILLION

NESTS BCE
6594th Inst. Sqd.
Manchester, N.H. 03103

L _ 3/7/75
Serial number -, I______
Supply of or samples from:

Pump Bldg. 111 Bldg. 112

Date collected ' /37 3/3Z75
*Turbidity n _ _

Sediment "__
*Odor
Color .. .. __0_50
Free ammonia nitrogen
Alb. ammonia nitrogenpH 6q -o .7----
"itrate nitrogen ,I Les .1 oes ..
Nitrite nitrogen

Chloride _ _._ _ -- __---_ __.
"ard ness - .. ,
Iron - ss,.--.0
Copper -

Lead '__Less .-1 Less .l

Phenolphthalein Alkalinity _

Total Alkalinity
Manganese Less -05 . _

Fluoride - _

Polyphosphate
7-kit-hetic Deter ge nt (LAS)
Coliform M.P.N. per 100 c.c. _ _ --- ]
Total Coliform count per 100 m.J T,n ... A 4; r -^3;

F-48
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Obt itatt of Ntw lamps iirr
Vattr Ouppij anb liLlution (Iontral loummisoian

( Prrott park "
105 oub n Raab

FRANCIS D. HOUGHTON (Sovvorb 03301

Cw,-. o, LASoRAIor,,. SANITARY WATER ANALYSIS
PARTS PER MILLION

F- -I
NHSDE
6594th Inst. Sq.
Manchester, N. H. 03103

L

Serial number ___,_-_____ -_-_-/--______

Supply of or samples from: 1)a4

Bldg. 111 Bldg. 112
Pump Faucet well#)

Date collected 11/4174
Turbidity 0

'Sediment
*Odor
Color 0ho
Free ammonia nitrogen
Alb. ammonia nitrogen
pH 6 -4 6 7.
Nitrate nitrogen II LC .i
Nitrite nitrogen
Chloride , -92
Hardness 76.
Iron 1 1_.1
Copper ~IR . .

Lead

Phenolphthalcin Alkalinity
Total Alkalinity
Manga nese T________
Fluoride
Polyphosphate

-V-- -_Cb Dt__rgevnt (Las)

Coliform MI.P.N. per 100 c.c. _
Total Coliform count per 100 mil. Te- t',n 1 I Less than i1

-. % . F %--



Wbe Xb ,tatt of Ktw !atnpsbirr

Watrr Oupply aub Vollution T1ontro! Tommianion
( Presrott park

105 loubon Roai
FRANCIS 0. HOUGHTON Qlvvofrb 03301 6"

Coao .LAOU.y&OM9. SANITARY WATER ANALYSIS
PARTS PER MILLION

NIS DE

6594 Inst. Sq.
Manchester, N.H. 03103

L _

Serial number 
10/-/7

Supply of or samples from:

well ldg- Bld. 111

Date collected 103/74
*Turbidity 0
*Sediment
*Odor
Color _
Free ammonia nitrogen
Alb. ammonia nitrogen
pH 6.8
Nitrate nitrogen , __
Nitrite nitrogen ___

Chloride 6a.
Hardness 'go
Iron ........ Jess _t__ _ ___

Lead
Total Alkalinity_____ _____________

ganese

Polyphosphate (
-S Vnthetic betrgent A I __

Coliform MP.N. per 100 c.c. -

Total Coliform count per _100 p. e.S Lasn

T- 50)

" "" " ::q: : :: t: -W"" -: .-:



Obt Otate of New i, mnpoire
. Water Oupplg anb PoIlution Tontrol Tommieaiou

Vresrott Park
105 oubon Eoab

FRANCIS 0. HOUGHTON QolrlOrb 03301

CMsoa or LASComom,,, SANITARY WATER ANALYSIS
PARTS PER MILLIONr -]

NES DR
6594th Inst. Sq.
Manchester, N.H. 03103

L

Serial number 2______55__A_ ________
Supply of or samples from:

Bldg. 11 well
Pump faucet

Date collected 8/5/7 4
*Turbidity 0
'Sediment
*Odor
Color _ 20
Free ammonia nitrogen
Aib. ammonia nitrogen
pH _-_
Nitrate nitrogen -_§4
Nitrite nitrogen ------

Chloride 58-_
Hardness __

Iron
-Copper _ _ __-

Lead _ __ ___- ____n--__--_

Phenolphthalei_ Alkalinity
Total A lkalinity _

Manga ne se an.Q
Fluoride -_
Polyphosphate _

_s vnthetic Det,-rg-nt (LAS)
Colifrm M.P.N. per lt) c.C.__
Total Coliform count per P0 Ml.mILess t!n 1 1

( F-51



Wbe Otatr of Nrw iatnpaIire

• : . ater Oupplg anb Pollution (Lontrol Mommiasion
t'S Prerrtt V.ark

10l5 Eoubon 1aoab

FRANCIs 0. HOUGHTON (oorl 03301

Cie. or L-oCEAT01o., SANITARY WATER ANALYSIS
PARTS PER MILLION

F -
NHS-DE
6594th Instr. Sq.
Manchester,N.H. 03103

L j
__________________________________________________ My 10, 1972

Serial number I764986 64987 May 10, 1972

Supply of or samples from:
Air Force Bldg. 112 ump Faucet
Well 150 ft. Pump-Faucet Bldg. 111
New Boston J+ 7,-

Date collected 5/3/72 _ _5/3/7_2--.

*Turbiditv _ 2 0 _

*Sediment 53
*Odor 00 _

Color _25 5 _
( Free ammonia nitrogen 2

Alb. ammonia nitrogen __ _

pH_ 6 6.2
Nitrate nitrogen thn .20

Nitrite nitrogen _ ___

Chloride 6. 854.____ __ _

lardness -__

Iron . . ....... . . ___, 5 -- .h-_

Copper Ay ess than . 1 . j! 3 a l ..........Lea d;

Ph o pth aci n_ k alnitv"-- l -Total Alkalinitv 1
Manganese -.. 05 --

-F u o r -i e -' , _ __ -- - -- -
-lol>.phnsph~ate-

th I), ttrg-nt (LAS) -

Coli forri M.1 l'N. per 100) cc._ -_____- ___-

Tt, hn 1ds h 1 _ _ _

Results as in:icated.



Wbt Otafe of New iampo1!1irr

, Illate 'U$4g anb 1ollution Tontrol (ommission
- Q. '/.' preirott Park

105 Knubatt &viab
FRANCIS 0. HOUGHTON Qlotiwrb 03301

CbH,&F Of LA. .Ao0o9 SANITARY WATER ANALYSIS

PARTS PrR MILLION

F -1
N.A.S. DE
6594th Instr. Sqdn.
Grenier Air Force Base
Manchester,N.H.

L _j
July 1 , 1972

Serial number ] ,o7 68(79
Supply of or samples from:

Air Force Pump - faucet Pump -faucet

New Boston Idg. 112 Bldg. 111

Date collected 7/2 7/5/72 _....

"Turbidity ._5 .. 0. .
'Sediment ..__5_ 3
*Odor 0 _

Color _ _35 0
Free ammonia nitrogen _
A lb. ammonia nitrogen n

pH4 6.1 I6,1

Nitrate nitrog, n______ -_hn _ __._0

Nitrite nitrogren __ -

Clihride o-- 9_ _
Hla rd n e ss C,6, l g

Iron- Les. than-, 1
-tcs t Less than_.1 -

Ih'nroIphthalein Alka'in:t_ _ _ ]

-total Alkalinity - _

Manganese --__Less than P_ _ _
Fluoride ..- -- 31 1i1-__

y th,', I),, ri:.nt (LAS)

T,,:,l ('liftim ('int ,,r 10" n.. , ess than 1

Results as indicated.

7 -/A'-,"2, ;

( F .. .i. . : . - ..i. . . . . + : - . .+ + : . .

- I



0,t

c ~~ater Oupp1lj unb Pollut~iont (Irntrail Qhluwmissiot
~rmirtt park

115 Lroubon Raab

FRANCIS D. HOUGHTON (Coznrorb 03301

Cm~ar or LA**O.ATosts99 SANITARY WATER ANALYSIS
PARTS PER MILLION

r N.H.S. DE9-/ /
6594th Inst. Squadron -1.

Manchester, N. H. 03103 ~

L

Serial number 70986 70987 _______

Supply of or samples from:

NEW BOSTJN Bldg. III Bldg. 112

Date collected 8/7/72 8/7/72 ______________

*Turbidity 0 1 _______ _ ______

*Sediment _________ 5

Color __ _ _ _ so _ _ _ _ _ _ _ _ _ _ _ _

Free ammonia nitrogen _______

Alb. ammonia nitrogen _______ ______________

pH 6.4 6.4.______
Nitrate nitrogen 2.6 3.8_ _______ _______

Nitrite nitrogen ______Trace --

Chloride 78__ ___ _____ __

H~ardness -- 35___ 8_
Iron I~!~ I 1 _____ ______

Coppe __ __ lss than_.1 less than.1

Pheolphlalin _________ ________

-Mangnese________ less than .05 1.30 ______ ____

Fi o ri de -_________________ _ ____

Pol yph osph ate___
S~vntheic_ 1)etorgent (LAS)
Colifornm %l.PN. per 16 C.[
Total ('olifoirni cant pe r looi rnlj less than 1 less than I 4

F- 63 -



Wbt itate of N.w iampfiirr

Vater buppl anb Pollution (Tontrol (gommision

4F105 coubon EDOa

FRANCIS 0. HOUGHTON Qlonr1rb 03301

C,41L' oF LSoN,K- SANITARY WATER ANALYSIS
PARTS PER MILLION

F -I

N. H. S. DE
6594th Inst. Squad.
Manchester, New Hampshire 03101

L
L SEP i

Serial number 73278 73279 1
Supply of or samples from: Bldg. 111, Well, pump

pump, faucet faucet, 03
New Boston, NH Bldg. 112

Date collected 9-6-7 2  9-6-72
*Turbidity 0 5
*Sediment 2 5 iron _

*Odor D 0 
Color p _ _

Free ammonia nitrogen
Aib. ammonia nitrogen
pH ____69 6.0
Nitrate nitrogen less than I less. than I
Nitrite nitrogen L7 _ -----

Chloride -2 22. -

Yard _nel__ 32 46

-Copper .- es s-t han - ess tlan

-Phenolphthale-in Alkalinit y _

Total Alkalinitv ___

_Manganese less than .05 1.8
Tluorid-c_ _ _ _ _ _ _ _ _ _ _ _ _ _

Pol yphos phate
-Y -h-etic Detergr,t( LAS) .. _ _ _

Colifor I'.. N. p ," l . __ __

Total (olif:,ni count _per less than 1 I less than I I _-_-

_.- -. ,! . . . .. .. :- .= ,- _ :- '_. : ; • .- . . . . -.F...6 2



-be btate of New iamphire
Mautr Ouppil anb Voalution Tontrol MommiBsion

t-rescott lpark

101 K1oubon EDOa
FRANCIS 0. HOUGHTON Qonrorb 03301

c..gp 0. LAo.,,,oU,, SANITARY WATER ANALYSIS
PARTS PER MILLION

F 1

NHSTS - DE
6594th Inst. Sq.
Manchester, New Hampshire 03103 t ;0Y

L

Serial number 075979 075980 _

Supply of or samples from: Pump faucet, Pump faucet,
we I I -s , we1 I OZ-

Bldg. 112 Bldg. 111

Date collected 11-2-72 1 1-2-72
* Turbidity 3 0
'Sediment 5 irmn 1
*Odor 0
Color 25
Free ammonia nitrogen
Alb. ammonia nitrogen
pH 6.3 6.1

SNitrate nitr~ogen 0.15 0.20
Nitrite nitrogen
Chloride 1_-CG 44.o 68.1 __
Hardness- 72 -44
Iron -_7._ _ ,__
Copper _ssAhan .ress t h- n___--_-
Lead
Phenolphthaein Alkalinity'____
TotalA kaiity _ _ _ _ _ _____ __ _ _ _ _ _ _ _ _ _ _

i-an-ga n ese 1.0 .05
-- uorid e
Polyphosphate t
-yn thetic Detergont (LAS)
Coliform i.T.N. per 104 C c.. l than.1
T,,t C,!frm count er 1 .( j Te -s h-n- T f-h n - -1ss h -n -T .

. i .i . * . .. '... . - "-.".""- "- -" -. . * .. .". * "- . " "



Obe tatr of New Watpsuirv
Matur bupplg anb Pollution (Tontroi Qiommiasion

* Vrtartott IVark
10 oubon 1"oab

FRANCIS 0. HOUGHTON U011rb03301
C...P ow L..oust°... SANITARY WATER ANALYSIS

PARTS PER MILLION

NHS - DE

6594th Inst. Sq.
Manchester, New Hampshire 03103 DEC 1 4 1972

L

Serial number 07696G -076981 j
Supply of or samples from: Pump faucet Pump faucet

NEW BOSTON, N.H. Bldg. 112 Bldg. III

Date collected 12=6=72 12=6=72
*Turbidity 5 0
'Sediment 5 iron 2
*Odor 0_ _ 12-_

__Color . 3 0
Free ammonia nitrogen _

Ajb. ammonia nitrogen _
pH 5'- .8 5.8

Nitrate nitrogen 43 ._

Nitrite nitrogen --Chloride 31____ ______________-______

Hardness 96 1___ 76 _________________

Iron -_2 5.90 ,_ ___
Copper .. 'less than -_ - ess- t-an ,-_T-

_

Lead _ __t____±

Phenolphthalcin A lkalinitv ___

Total Alkalinity
-Manganese -_28 - -- than

I--uoirid e

Polyphosphate
SynthetiC Dc erg-nt (LAS)---

Coliform '%1.1.N. percic. ] " ___ T -
Tot;, ('liforfi (mont pe, 100 l. I.ess than V -i s---tha-Y

F-60
,V



• be btair of Nrw Wainpollirr

Wattr ( uppig anb Pollution ( ntro (Loumision
ErIIrroratt Vark

"HI " onbor l oaab

FRANCIS 0. HOUGHTON Qlourorb 03301

CH..F O, oLA.oEAYo.,,, SANITARY WATER ANALYSIS
PARTS PER MILLION

F- -I
NHS DE
6594th Inst. Sq.
Manchester, N. H. 03103

L _j

Serial number 077638 077639
Supply of or samples from: B! .112 BI ce

NEW BOSTON weC1, laucet welI', aucet

Date collected 1/3/73 1/3/73
*Turbidity 5 0
*Sediment 5 3

""_*Odor 0 0

Color _ _15 5_
( Free ammonia nitrogen _

Alb. ammonia nitrogen __

pH -_ ' _ 6.1 6.1
Nitrate nitrogen less than .1 less than .1

.Nitrite nitrogen I --
:' '-" 10hl ride 1- 00 5-- 2-. .. . I[

* Hardness 1110 0 92 _

Iron 1 0. 9 J- -.39 . . .

Copper . .less than .1 -less than .1 , _- _

Phenolphthaleiri Alkalinity -

Total Alkalinity _

Manganese_ _ _ _ less than .0_

Flu6F ri~W 10 - _____________Polyphos h ateIt.'.'. -¢o. tl-, t (-,,,rg,,nt tLAS- "

Colifon., MI. .per ,,, cc.- _

th'rot !1 (' tli, ,,tnt L.,. 1 i ean 1 less than 1 I _

F-59

rill>



C.~(b btatr of Nrw ffiaSmpal~irr

FRANCIS 0. HOUGHTON Qhintorb 03301

CH~m @vLAS~AT~~uaSANITARY WATER ANALYSIS
PARTS PER MILL10ON

NHS - DE.

6594th Inst. Sq.

Manchester, N. H. 03103 2L 1 9 73

Serial number 078717 078710 _______

Supply of or samples from:
/Bldg. 111 Bldg. 112

I*~PIVATE SUPPLY

Date collected 2-5-73 2-5-73 _______ _____

"Turbidity 05 ____ __ ___

'Sediment 2 5 iron I
"Odor 0_____0__

Color ___ 1__ _ _ _ _

( Free ammonia nitrogen______
" Alb. ammonia nitrogen______ __ _____ ______

pH _ _ _ _ _ _ _ _ _ 5.7 6.3 _ _ _ _ _ _ _ _ _ _ _ _ _

NI tra t ? iit rogen less than .1 less than .1 1______ ______

Nitrite nitrogen ------4

Hairdness 62 68 _____ ______

Iron 3 4____ _

Copper __ __ __ls~a~ e~.Wn.U____

Phenolp hthalcinA1] Alalin ity _______________ ___ _____ _______

Total Alkalinity _______

* ~ ~~~ ang9aniie se _________ ess -than .5 12

Pol yph osph ate
Synthetic Deeret(LS) p 7i_ _ __ _ ______

Coliform R.P.N. Per I100 C.c. ta esta
Totl Colifon onjt per 100m.jless ta I ]less_____ than_____I

6 F-58



Wbt Otatt of New Wampstiira'
Water Oupptg unb 11ution Qiontral Commission

llrrsrott V.ark
111 ~ozboEcab

FRANCIS D. HOUGHTON Wonrorb 03301

CHIEF OF LABORATORIES SANITARY WATER ANALYSIS
PARTS PER MILLION

NHS-DE
6594th Inst. Sq.
Manchester, N. H. 03103 JUN 1 8 1973

L

Serial number 083262 083263 ______ _______

.2_.1

Supply of or samples from:
Bldg. III Bldg. 112

NEW BOSTON, NH

-. - Date collected b-4-73 6473 _____

- '-*Turbidity 0_______ ________ ____

*Sediment z iron

*Odor chlorine 1 0JUN 1 8 197
Color 0 256
Free ammonia nitrogen :
Ab. ammonia nitrogen
pH 63 6.5
Nitrate nitrogen .15 less than .1 _

F aNitrite nitrogen --_ -- trace
-Chloride . .82. 84
Hardness 76 138
Iron .11 12.2_
Copper less than .I less than .1

•"=Lead -____________ ~_______________ _________

-Phenol phth ale inA 1 ka linity
Total Alkalinity
Manganese less than .05 79

* "'Fluoride
Polyphosphate

- (LAS)t-h-_t-i___I- -er___g _n___(-L--A_ _--___....

"-'. Coliform M.P.N. per 100 c.c._ . _ _ _

"'. •Totl Coliform count per 100 ml. less than 1 less than 1

F-57
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" Wbc G tatf of Wrw iamps4eirt
4 i attr Ouppig anb 1a[lution Tiontrol (Dummission

%rraratt Park

1811 oubn EDOa

FRANCIS 0. HOUGHTON Q10tworb 03301
C'. 1ILF 001 LAI1004Y*6116

CIL.ASSANITARY WATER ANALYSIS
PARTS PER MILLION

-. I- -1

N.H.S.D.E.
6594th Inst. Sq.
Manchester, N. H. 03103

L

Serial number 086893 086894. _______ _______

Supply of or samples from: Bldg. 112 Bldg. 111I

NEW BOSTON, NH

Date collected _ _8/6 8/6 ,__

*Turbidity S 0
*Sediment irn n _

'Odor 6 0
I-.-Color 0,3lFree ammonia nitrogen

Alb. ammonia nitrogen
pH 6.6 6.5
NItrate nitrogen less than .1 .25
Nitrite nitrogen trace -----

hlardness 120. 80- tardn e 106 62

*Q Iron I j. . .2
Copper less than .r less than .1

• - ".. -L ead . . . .Phenolphthein Alkalinity.

Total Alkalinity
-- u M-anese " _ .71 less than .O_
-iuo-rid e--

Polyph osph ate _____________

-nthetic I)etrgent (LAS)-

Colifrm _I.1'.N. per lt) c . - "
T.t2 l Coliform c(o nt p erl( m. I less than 1 less than 1 _ .,

ot --Vesta

F-5
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Ai

Oght Otate of Neaw fampsiirr
Water bupply anb 11ltion Uhntrol Mohmmiasion

-rrBrot 11ark

FRANCIS 0. HOUGHTON Mot*rorb 03301

C..-, °, L .0-,~oam, SANITARY W ATER ANALYSIS

PARTS PER MILLION

1-

NHS DE
6594th Inst Sq
Manchester, NH 03103

L _, NOV 1 3

Serial number # #2226 #22.27
Supply of or samples from:

Air Force Air Force

New Boston, NH We I I 'r Wel I
Bldg - III Bldg - 112

Date collected 11- 5-73 11-5-73
*.Turbidity 0 5
'Sediment*Odor
Color 0 75
Free ammonia nitrogen( Alb. ammonia nitrogen
pH 6.4 6.6'

, Nitrate nitiogen .35
* Nitrite nitrogen -- --

Chloride 60.2 68,
Hardness 66 1 _0

I r o n . _3_h_ _
Copper __ _ less than __.1

Phenolphthalein Alkalinity _....
Total Alkalinity-Manganese less than .O _ _6-9

-i1Uoride .17 .___
Polyphosphate
-S.Tthetic Detergent (LAS)

Coliform M.P.N. per. 100 c.c. _,

Tot;d (,liform count per 100 m!. less than I less than I[ _

Zinc: .15

#2226: Water Turns turbid when heated.
This is due to the zinc content-- - . ..,
from galvanized pipes? 'J\ .-.

- - ~~~. F5-5 * .-----Ij;;.-jij:. -- ii:""F-55



-be Statt of New 1amprniirt
Wattr Ouppig atb o ilution Montrn! (Sommision

lirrsrott Park
*Ti'15 ~Alubon EIO

FRANCIS 0. HOUGHTON (Actuarb 03301

.7". c,. oL.mA°.,. SANITARY WATER ANALYSIS
PARTS PER MILLION

NHS DE
6594th Inst Sq
Manchester, NH 03104

* L J FEB i174

Serial number #4747 #4748 #4749.
Supply of or samples from:

New Boston, NH Bldg III Bldg 112 Vault #1 ?
pumip , pump * 6 ufaucet 'AI faucet faucet

Date collected 2-6-74 2-6-74 2-6-74
*Turbidity 0 5 0
'Sediment
*Odor
Color 0 5_
Free ammonia nitrogen
Aib. ammonia nitrogen
pH 6.1 6.4 6.6
Nitrate nitrogen Tess an ess than .1 lesr than -1
Nitrite nitrogen ._..._._...T race --Trace
Chloride 98. 68. 1 inn
Hardness 94 96
Iron .49 76 :_
Copper .less than .1 Iess than .1 less than .1

Total Alkalinity

-anganese .15.Z9 less than ,C5
Fluoride .12 .13 ,.19
Polyphosphate _

-9WihfI c Detergent (LAS)____________________

Coliform M.P.N. per 100 c.

Total Coliform count per 100 ml. I less than 1 1 less than 1 less than-,

ZINC: .15 .08

K .::' ..... -54



Wbe btatt of KI~w 1janips~re
"Wattr Oupp g anb Pollution Tontral (Dommission

"r~rOtt park

FRANCIS 0. HOUGHTON .ottuwrb 03301

Cir" or LA o°A°a"" SANITARY WATER ANIALYSIS
PARTS PIER MILLION

F
NHS DE
6594th Inst. Sq..
Manchester, NH 03103

L APR :

Serial number #6601 #660
Supply of or samples from:

N BsnNAir Force Air Force
New Boston, NH Bldg 111 3;3Bldg 112

well ,faucet well,faucet
Date collected 4-3-74 4-3-74 _

*Turbidity 0 5
'Sediment
*Odor
Color 0 10
Free ammonia nitrogen
Alb. ammonia nitrogen
pH 6.4 6.3
Nitrate nitrogen ,._.3 .14
Nitrite nitrogen -- --
Chloride 84, 42.
Hardness 84 124
Iron . _ _ 7__36
Copper ]_s___th n - 1Lead .._ _ _ __ _ _ __ _ _ _ _ __-_ _ _ _ _

Phenol phthalein_Alkalinity
Total Alkalinity
Manganese ...... _less than .05 1.2
Fluoride .15 .14
Polyphosphate "

-Sy~ -h t( - t g-n (LAS) . -. ,

Coliform M.P.N. per 100 c.c.
Total Coliform count IPK than j less than 1

/:Z. ::&F.5.
--- .. : -. . .-Y . - - .- - . '.-'. :'.'.: . :- .? - ." . :" ".' .: • ' .: -' . '- --. : . - .'- . -- - ": :'1" 1' , L :--.: :F.---53 -- -: :



iq- -- / 0

(UJbe tate of New liampi~irr
-- attr Ouppig ab liallution (tontrol Mommiusion

*< / - rawtt Park

,"-* FRANCIS 0. HOUGHTON 03301rb 030

.--. C..t, o, LoNToU,,, SANITARY WATER ANALYSIS
PARTS PIER MILLION

N s De
6594th Inst. Sq.
Manchester, N.H. 03103

L
S__ June 7, 1974

Serial number 8676 8677 1
Supply of or samples from:

Well iP M
Faucet Faucet Bldg. 311
Bldg. 112

Date collected 16/y74 613/74
*Turbidity '"__ __ _

*Sediment___
*Odor
Color 200 0
Free ammonia nitrogen I

0Ab. ammonia nitrogen "_"'-
pH 6.3 6.2
Nitrate nitrogen .ess than .1 Less than .1
Nitrite nitrogen ----
Chloride 110. 1 94-
iardness ,120___ 104
Iron _______

Copper -_ _les-_an than, i
Lead ___

.- , Total Alkalinity
-[[[[ Manganese{ .. c -9 ess th,-n

Fl~uorid

Polyphosphate
f h e 6 ... De rge.nt(LA S

Coliform M.P.N. per 100 c.c. ]
Total Colifon count per 100 nil. T 4 r I I,1_T,c.n.q t.hnn I

* F-52
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~atur ~upp1~ anb ~oIhztian (tozitrol ~h2mmisuinn
~reewtt j~ark

FRANCIS 0 NOUGHTON Q3iiitwrb 03301

Cwggp op LAuOEAoaggm SANITARY WATER ANALYSIS
PARTS PCR MILLION

F -I

NHSTS - DE
6594th Inst. Sq.
Manchester, N. H. 03103

L J

Serial number 63864 63865 _____________ _____________

Supply of or samples from: If
Bldg. fl2 Bldg. 111

NEW BOSTON well, pump, well, pump,
faucet ~ faucet ~It4

Date collected 4/4/72 4/4/72 4 -

'Turbidity___________________ 0 5 ______________ _____ _______

'Sediment -______

'Odor _____________ t_________ _____________

Free ammonia nitrogen 70 {
I,

AIb. ammonia nitrogen ______________ ______________ ______________ ______________

pH 15.8 6.1 ___________

Nitratenitrogen_____________ ].25 ~5 _____ } _____________ _______

NI~+iten~trogen _____ -- - T__________ ___

Chloride________ __ V8 -~ ______ ______

Iron _ _

Copper - Lless than .1

Lead ~_~~1~~_______ _____ ______ ____

___ _____ __ __ ___ _____hILT
PhenolphthaleinA]kalinitv____ ____________ _____ _______ ______________ ______
Total Alkalinit ' ____ _____ ________ _____________ _____ _______

______________ ________________ ___________________________________________________ ____________________________________________________________ _____________________________________________________________ ____________________________________________ _ _-1 __

Synthetic Dctergrnt (LAS) -.-- 1 ___________ -

ColifotrnMLN. per 1u' c.c. 777i1i ______

fot;tI ('lifojin r~tInt pot lt' ml. less than 1 less than 1 - ____________

. . . . . . .



WObt Otatt of Nruw Ifiantpslpr&'
Uattr Ouppig anb ~1hzlltion (Tontrol Qlommiiieianr

C'P rr0 tt park 1/, #r

Francis D. Houghton '~ur 30

Cniar or LAGONAyemles SANITARY WATER ANALYSIS
PARTS PER MILLION

New Hampshire Satellite Tracking
Station

6594eth Inst. Sq.
Manchester, New Hampshire 03103 January 12, 1972

* L

Serial number 603 60637_____ ___ _______

* Supply of or samples from:

rPivt Supply Bldg. III Bldg. 112
Date colle~ted 174772 1~7 _____

*Turbidity 0~
*Sediment -I 2 5_______ ________________

*Odor 0 0_______
Color 020 _______

( Free ammonia nitrogen r2

Alb._ammonia nitrogen _______ _______

p H___ _ _ _ _ 6.0 6.5_ _ _ _ _ _ _ _ _ _

Nitrat trThogen t ~less than .1
Nitrite nitrogen __- -- Trace ____________

Chloride__ __ __ 8
Iron Ilss than .1 12.9 _ _- _ _

Copper I les than .1 less than. I __

Lead _--_ _--

Phenolphthalein Alkalinity _______ _______ _______ ____

Total Alkalinitv _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

anganese ~ta 0i63______ ______

7~'luoide _____ __ __ I ____________1 0.27 _ _ _ _ _ _ _ _ _ _ _ _
Polyphos phate1 ____ ______

ly~~tc- Ihegnt (LA S)--_ _ __

* ~~ColiformM. P pel 1 C.1______ ______

Tot 1) ( diforn) count per O (ni n1. 1less than I

* SEE ATTACHED CARDS.

F- 67



Me .tat , .a. Ar mt.hsrr

:Water Oupplg anb 11allutln Tantrol Minmisgion

-rarott D ark
1115 Ioaubn Raab

Francis D. Houghton Mnrrb 03301

.c..,,o, A.O.,,,o.... SANITARY WATER ANALYSIS
PART5 PER MILLION

New Boston Tracking Station

New Boston

New Hampshire November 12, 1971

L _J

Serial number 58926 58927
Supply of or samples from:

Building 111 Building 112

Date collected 11/4/71 I1/4/71
"Turbidity 2 5
*Sediment I 5
*Odor 0 0
Color 1 1 __

Free ammonia nitrogen
Alb. ammonia nitrogen
pH 6.4 6.5
Nitrate nitrogen .20 .10
Nitrite nitrogen Trace ---
Chloride _6 68
Hardness 60 142

Iron .49 10.9
Copper -- -. 3
Lead
Phenolphthalein Alkalinity
Total Alkalinity
Manganese --- .54
Fluoride
Polyphosphate

Synthetic Detergent (LAS)

0.001 c.c.

Coliform 0.1 cc.
organisms in 1 c

I 1 c.c.

Colitorm M.P.N. per 100 c.c. less than I less than I

SEE ATTACHED CARDS.

F-68
"* .'. -



VV

16, Prtliatt Ilark

RICHARD S. KiNivURwmMua 30

CHIalP OF LADOEATOEICUZS SANITARY WATER ANALYSIS /4I
PARTS PER MILLION

N.H. Satellite Tracking Station

~New Boston
New Hampshire June 22, 19711TY-

L _j

* Serial number 49956__ 4995___

Supply of or samples from:

-- New Boston, N.H. Well-pump Well-pump

____ ___ ___ ____ ___ ___ Bldg. 107 Bldg. 112 _ _ _ _ _ _ _ _ _ _ _

Date collected 6/4/1 lI71 _______________

*Turbidity 0_______ 0-
*Sediment 2 5 _______ _______

*Odor 0 0 _____ __ ____

Color 15 10 ______

Free ammonia nitrogen _______________

Nitrate itrogen lessthan.1 ess than I1______ ____

* ________________ ~less than .1 ls thn 1 _ _ _ __ _ _ _ _

Totrlte aniten Very_ ____ _____ ____ __

Cloride 73.5_____ ________ ________ ________

Iorgnsm ins 1ha .1 591oprls than .1 less than____

I. at time of collection.n

Marones oed tat tim .fcoletin

Polyphosphtat A t.



(Ubc Otatat Ap ieu i ,aapoIirr
Rioter O~upph!l atb Vaolittion L.oantrol (8oimiisi..

" Prearott Park .. ,,
.. 1o5 C00a o Rva

RicHIARD S. KiNNiBURGH atr031
C..-, O LAOAORIES SANITARY WATER ANALYSIS

PARTS PER MILLION

F- -I

N.H. Satellite Tracking Station
6594th Inst. Sqd.

Grenier Field
Manchester, N. H.

LI

Serial number 45287 45288
Supply of or samples from: 14

Well House Well House

NEW BOSTON #107 #112

Date collected 2/4/71 2/14/71
*Turbidity' 0 0
*Sediment 3 5
*Odor 0 0
Color 10 20
Free ammonia nitrogen
Alb. ammonia nitrogen
pH 6.2 6.3
Nitrate nitrogen .55 .10
Nitrite nitrogen Trace --

Chloride 6.%5 50.0
Hardness 78 1o8
Iron 1.30O 9.80
Copper _ 1 __ -
Le.ad
Pheno lhhl Alkalinity___

Total Alkalinity
Manganese less than.05 .6TPiuoride
Polyphosphate
Synthetic Dcergent (LAS)___

0.001 c.c. __

Coliform 0.01 C.C.
organisms in -l -c-..---- --

10 c.c.
Coliform m. C.pjr ,.c. less then4.9 nsstha{ 4J

Satisfactory at time of collection

F-70
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Water Oupp[s anb 11ollution 1orntrol ocniscian
Prrrott 1ark

1j1 1035 oubon oab )
- Q(gnc0rb 03301

RICHARD S. KINNIOURGH
c.,-. o. L.ofTo...E SANITARY WAIER ANALYSIS

PARTS PER MILLION

T1. H. Satellite Trackina Station
6594th Inst. Square
Manchester, N. H.

L j

Serial number L1122 41123
Supply of or samples from:

few Boston Bld. #-iII Bldg. li2
well, punp pump

Date collected 10 ',9 70 10 5,/-0
"Turbidity 00
'Sediment o__
*Odor ___
Color _ _ _ _ _ _ _

Free ammonia nitrogen
Alb. ammonia nitrogenk. pH . "

Nitrate nitrogen _ _ _ _ _ _ _n __ _

Nitrite nitrogen ....
Chloride r _._ _ I _ ,__Hiard ness -_, 120 _
Iron less tha': .!_ _ __ _

Copper less tha. .1 1'.c! ,i
Lead
Phenolphthalein Alkalinitv I__ _____________ __ ____

Total Alkahni ty
Manganese . ' .
Fluoride__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _

* Polyphosphate

-Synthetic Detergent (LAS)
0.001 c.c. _

Coliform 0.01 cc. z
organisms in .1 c.c.

-1 cc. C_.
Coliform M '.N. per if,, cc. e t .a 2.$ -,-tI_"]4

41123 - Excessive iron noted in this sa7,ple.

................................ . .



Wbt btatt of iew ljampshirt
Matr Supply unb Pollution (ontrol (tnomi0sion

6-. 0,ouh Spring Otrew

RICHARD S. KiNNISURON 03301

Sc..,, oP L.o.?0.,,, SANITARY WATER ANALYSIS

PARTS PER MILLIONr -j

N.H.S.T.S - B.C.E.
6594th Inst. Sqdn.
Grenier Air Force Base
Manchester, N. H. 03103

L _jApr. 13, 1970

Serial number 311 331_31332 1
Supply of or samples from: A V J "wkI I d -_

well -pump Bldg. 112 Bldg. Ill

Date collected 4-3-10 same
*Turbidity 5_0
* Sediment 5 iron 0 1
*Odor 0_ 0_I
Color 60 20 _

Free ammonia nitrogen
Alb. ammonia nitrogen
pH 6.1 6.2
Nitrate nitrogen IIIes__than 0.1 0.65
Nitrite nitrogen high trace
Chloride 'I_6__ _5.5 38.0
-}IHa-rdness. 12 ___ 52
Iron 6,35 1.47
Copper less than .1 1,07Lead

-Phenolphthalein Alkali tv I__--
Tt Alkalinity__

-Manganese I020 less than .O_
"Fluoride
Polyphosphate
Syntheti-c Deernt (LAS)_

Coliform 0 c"0.g-T1 _c. c._ _ _ _ _ _ _organisms in 1c.c.'- neal neg 1 -

1C.c C.I nea _ neq[6.i TO nc hei 2 ne 2

Coliform M.P.N. per 100 c,. less than 4.9, less than 4.9

Satisfactory for drinking at time of collection; excessive iron
noted in both sarples.

0.- F-7 2
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Wbe etate of x iw 1ampiiirt
UWater Duplg anh Volht!iou Control Cot mmisoion

61 D~outVpng fptreet

Conrorb~03301

RICHARD S. KINNIIURGH

C.,g, o, L .o.ATo.,.. SANITARY WATER ANALYSIS

PAUT* PER MILLION

N.H.S.T.S. - B.C.E.
6594th Instr. Sqdn.

Grenier Air Force Base

Manchester, N. H. 03TO3 Mar. 13, 1970

L ..J

Serial number 30289 30290

Supply of or samples from:

U.S.A.F. Bldg. 111 Bldg. 112

Date collected 3-3-70 same
*Turbidity 0 4
*Sediment 0 5 iron

*Odor 0 0
Color 15 _0

Free ammonia nitrogen

Alb. ammonia nitrogen
pH 5.7 6.1
Nitrate nitrogen O. 84 O. 11
Nitrite nitrogen - -
Chloride 39.0 42.0
Hardness 60 86
Iron less than 0. __less 2.40
Copper 0.10 less than 0.1

Lead -'
P'henolphthalein Alkalinity
Total Alkalinity

M!anganese less than .05 0.97
Fluoride"
Polyphosphate
Synthetic etergent -LAS__

0.001 c.c.

Coliform 0.01 C.C.
organisms in 0.1 c.c. neg 1_ 1SI c.c. neg I neg 1

I 10 c.c. neq 2 neg 2

Coliform M.PN. per 100 c.c. ,less than 4,9 less than 4.9 1_ _

Satisfactory at time of collection.

F-73



ITbe etate of -. ew 1jampsilire
Water eupplg anb Pollution Control C(onmissiorn

1 eoutl fvpring Fret etre
QTonwrb

Rtc.Ato S. KiNusuta 03301
€.,. o. L-.ofToR,.. SANITARY WATER ANALYSIS

PARTS PER MILLION

N.H.S.T.S. - B.C.E.
6594th Instr. Sq.
Manchester, N.H. 03103 Feb. 13, 1970

L I

Serial number 29526 29527
Supply of or samples from:

U.S.A.F. Bldg. 111 Bldg. 112

Date collected 2-3-70 same +*Turbidity 0 0

*Sediment 0 0
*Odor 0 . -- h1Arnrni_ _ _

Color 15 35
Free ammonia nitrogen
Alb. ammonia nitrogen
pH 6.3 6.9
Nitrate nitrogen -a0_.65 0. 10
Nitrite nitrogen trace trace ....
Chloride 43.5 70.0
Hardness _ _86 132
Iron less than 0.1 1.93
Copper less than 0.1 less than 0.1
Lead
Phenolphthalein Alkalinity___
Total Alkalinity

-Manganese less than .05 0.15
Fluoride
Polyphosphate
Synthetic Detergent (LAS)

0.00 c.c.__ _ __ _ _ _ _ _ _V0.01 c.c.
Coliform 0"0 C.

organisms in 0.1 c.c. neg 1 neg I
1 C.C. ne 9  I neg I

__10 c.c. ne 2 nej 2

Coliform M.P.N. per 100 CC, less than 4.9 less than 4.91

Satisfactory at time of collection.

F-74



Wbt Oiate of .. ew F.ampollire
31ater Suppig anb Pollution Tontrol Tommission ,.

51 #oulh bpring etrrrt (6 -

01onrorb
Rsc.o S. Kso.C 03301

CH,.P op L~m~~omg, SANITARY WATER ANALYSIS

PARTS PiIR MILLION
r- -1

N.H.S.T.S. - B.C.E.
6594th Inst. Sq.
Grenier Air Force Base
New Boston, N. H. Nov. 19, 1969

L I

Serial number 27110 27111
Supply of or samples from:

well - pump Bldg. 111 Bldg. 112

Date collected 11-6-69 same
*Turbidity 0 0
*Sediment 0 5 iron
*Odor 0 5 chlorinous
Color 5 15
Free ammonia nitrogen
Alb. ammonia nitrogen

( pH 6.2 6.6
Nitrate nitrogen 0.20 less than _.1

Nitrite nitrogen trace trace
Chloride 44.0 -,0. _ _ _

Hardness 54 122
Iron less than 0.1 11.7

= Copper less than 0.1 less than 0.1
Lead
Ph enolphthalein_!kalinity
Total Alkalinity
Manganese 0.12 0.63_
"Fluoride _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Polyphosphate
*ynthbfic Deter ent (LAS)_

0.001 c.c.

Coliform 0.01 cc.
organisms in 0.1 c.c. ne2 I neg 1

I c.C. nea 1 neg 1
10 c.c. neg 2 neq 2 .

C-oliform M.P.N. per 100 C.c. less than 4.9 less than 4. 9 _

27110 - Satisfactory at time of collection.

27111 - Satisfactory at time of collection; th;s sample contains
much chlorine and iron.

F-75
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Ebe Otair of w 1,ampaliirr
MaIr Ouppig anb Pollution C ontrol Camutiosion

QonorbI

RICHARD S. KINNIURGI4 03301

C€.,9 OF LA.oNAoeIS SANITARY WATER ANALYSIS
PARTI P9R MILLIONr -j

Sgt. F. C. Spohr
N.H.S.T.S. - B.C.E.
6594th Inst. Sq.
Manchester, N. H. 03103 Sept. 23, 1969

L J

Serial number 24854 24855
Supply of or samples from:

wel) - pump Bldg. 127 Bldg. 107

Date collected 9- 4-9 same
*Turbidity 0 0
*Sediment 2 i ron I
*Odor I chlorirn 0
Color 2
Free ammonia nitrogen .. ,
Alb. ammonia nitrogen
pH 7.0 7.1
Nitrate nitrogen 0.10 0.95
Nitrite nitrogen - trace
Chloride 15'5 32.0
Hardness 126 72
Iron 1.71 0.80
Copper 0.10 .14
Lead
Phenolphthalcin Alkalinity
Total-Alk alinity
Manganese 0.-7 less than .05
Flu ond e
Polyphosphate
Synthetic Detergent (LAS) _

0.001 c.c.
I 0.01 C.C. _______ ________ ________Coliform 0.1 cc.

organisms in 1 c.. neg 1 neg I
-I C. C. neg necq I
10 c.c. neg 2 neg 2

Coliform M.P.N. per 100 e.c. less than 4.9 less than 4.91

Satisfactory at time of collection.

F-76



Zbie Fktt of Nrw i~tiaxpis1irr

IWatrr LuppIg atib JolIittin (1ontrol Comminoion(. : --

( (tntrorb

03301
RICHARD S. KiNNIURo.

CM1,v OF LAEOMATO., SANITARY WATER ANALYSIS
PARS PER MILLION

F
N.H.S. B.C.E.
6594th Inst. Sqdn.

Grenier Air Force Base
New Boston, N. H. June 23, 1969

L

Serial number 19933 19934 T
Supply of or samples from:

well
U.S.A.F. Bldg. 112 Bldg. 107

Date collected 6-5-69 same

*Turbidity 0 0 1
*Sediment 5 iron 4 _

*Odor I musty 0 _

Color is 15

Free ammonia nitrogen

Alb. ammonia nitrogen( pH 7.7 7.9
Nitrate nitrogen 1.70
Nitrite nitrogen - high

Chloride - 57.5 32.5
Hardness 114 54 -

Iron 8.17 2.86

Copper 0.22 0.13

l,ead
Phenolph halein Alkaiinity_--
Total Alkalinity

Manganese 0.13 less than .05

FluoriderPolyph osphate_____ ___ _________ - _____-
ynthe tic Dotcrgent (I-S) ...... _--

0.001 C.C.I 0.01 c.._________
Coliform -61_ -C - _ _e.-

organisms in lc.C- - neg 1 } neg1 -

C. lC. ne2 ____

_ _: ._I . *pr ;..... less than 4.9 . ...dan 4.
9  

_ _

S....ici cited.
F-77
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Cbet atr of Knum !invshlirr

Walrr L upllh ani) 1olhfiffin Control (romminsiort

ii onuttl pring trrrt

RICHARD S. KiNNIBURGH 03301

C.,F OF LAnOR.on.e SANITARY WATER ANALYSIS
PARTS PER MILLION

F- -

N.H.S., B.C.E.
6594th Instr. Sqdn.

Feb. 27, 1965
L J

Serial number 166_ _ _ 16642
Supply of or samples from w66l t

weil - faucet Bldg. 112 Bldg. I

Date collected 2-6-69 same
*Turbidity 5 0
*Sediment -. ______ i ran 0__ ________S5 iron 0__ ____

*Odor 0 0
Color Is_ _ ___5
Free ammonia nitrogen less than .01 0.033
A-lb. ammonia nitrogen e ess than .0) less than .01

pHg 6.9 6.4Nitrat~e-itrogen -T 0.15 0.6 5

Nitrite nitrogen - -
Chloride 48.0 -0
Jiardlriess - - 106.
Iron e-ss_ 6.62 less than 0.1
Copper . _ less than O. lessthan 0.
Tlead--

lieno phthale.in A_ kalinity _. i __

Total Alkaliity

Mangaineose 0.40 2less than .5

Polyphosphate L-j _ t
,:.nthetic Detergent (LAS) r . ... 2

Coliform /0.01 - - ]
0.e 2 egj~__organisms in 1 CC. neg . _neg ]

1 Cc. nC.2

Coliforn_.1 . ,, r_ ," . L]-s-s _than 49 .es-s than_ 4, L_

Satisfactory at tirle of collection. Excessive iron noted in
the sample from Bldg. 112.

F-7S
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03301
RICHARD S. KINNIBURGH

C..,F oF LA.oNAT.o., SANITARY WATER ANALYSIS

PATSi PER. MILLION
I- -I

New Boston SatelliteTracking Sta.

Grenier Field
Manchester, N. H. Aug. 8, 1968

berial number 10722 10723
Supply of or samples from:

U.S.A.F. Bldg. III Bldg. 112

Date collected 8-5-68 same
"Turbiditv 0 5
*Sedinrent 0 5 iron -

*Odor 0 0 _

Color ]op
Free ammonia nitrogen _ _

Alb. a-mmonia nitrogen _ _

pH _ _... . .. _ 6.2 - 6.6 _
Nitate itrogen 0 -30 less thIn0_. _ __,

Nitrite nitrogen trace trace ,_l
Chloride ;__t ___2.;
fIfr n es .,- "- --- -- __ _ 1h -

I1ron 5h n 536
Copper - less than .1 _

I'?'tnnlpht halein.Alkalinitv -I

Total Alkalimtv - 4 __anganese - _
Fluoride __ _ _ _ __ _ _ _ _ _ _ _

Polyphosphate
yvhetic Detergent (LAS) _ _

0.01 cc.

Coliform 0.0i c-c. I Ii _organisms in _6e cc. neg- I ---- neg - - -

I e cc. I neg ] neg V [____

, cc. - -neq neg 2

Col iform lo o.. _ es s __________le ---n

10122 - Satisfactory at time of collection.
10723 - Excessive iron noted.

:'". .2- ." . :2 -' .- : - . . - . 2 " 2 ? 2 - 2 i 2 " . --. - . ? '2 -T .



,O Ther ateti of ew ,uinprillirr

eatr Drpartmnt of i ralill anb 01:"rr

WILLIAM A. HEALY

Director of Sonitary Engineering

SANITARY WATER ANALYSIS
PART@ PKE MIIION

FROM

base Engineer
N. H. Tracking Station
Grenier Field, Manchester, N. H.

L J
I '1_ Auust ii, 1965

SeriAl numcuer 59327________Se- u]e 9327 . 93859324 ____32 ___

Supply of or s.mples from: 
54

well USAF

Date collcct d 8/6/65 . "i ...

*Turbidity 0 0

*Se iren t 1______ 3_______ ______

*Odor 0 C__

Color 1_______ 0I 5Free 1 7m..onr.i - nit ro n j .-

Alb. .noni. "___._
2H 6.3 6.7

__itr te ni _l_______n ess than 0.0' ess than 0.051
Nitrite -- -- I{1

C n l o r i n e . s J fI l o i d t .. .. 2 7 .0 3 5 .5

H..: w __ _ _ __ __-__ _-_86

I on rs th less than 0.1,

CoP)erI
Pbe : . ,',___ ___._ _ ___.__ _ ___ __

Tot,, 1_"__

Fluoride____________ _______________ ________

0.01 c. _ _ _ _ _ _ _____ _ _ _

Colifor.. 0.1 c-c.' __-. r, ne-. re, i n
0. n .r'_ •1 r.CC r.e. 1

10 C.C. 22 r2e . 2_.
N.P.N. B. coli per 100 c c. , .o s t., , leSS tn . s h _-

. .:7-f: .
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WRUUAM A. HEALY

SANITARY WATER ANALYSIS
PANT$ PiN MILLION

FROM

Base Engineer
N. H. Tracking Sta.

Grenier Field

L Manchester, N.H. 
Oct. 15, 1965

Serial Number 61926 61927

SLpply of. or soples from

U.S.A.F. Bldg. 111 Bldg. 112

Collected 1 10/11/65 same
"TurbIty I 0 0 1 "-
"s-o- I 3 Fe I SFe I

Odoa I 5 Cl2 1 2 C I _3I

Colo- _ 15 35 I I

Fro* ammonia nitrogen I________ ________I-

Ab. ammonla " I I _ _

Nitato " I 0.45 1 0.28 I _
Nitrite . - I - I [
Chloein. "a chloride [ 51.0 I 42.5 1 r
Hadne"a 52 1 82 1 I
Lead __ __ __ _ I __ _ _ _ _ I_ _ _ _ _

1,.- I 1.15 4.00 I I
copper - I -

0.O C. C- I _ I
Coliform 0.1 C. c€. i ne j i neq 1

or Ii ,. n.i nen.L.. Is I____._n__
10 CC. neg 2 neg2 I

Coli. orranisms per 100 c. e. __

M P. . Bcoliper 100 e. e.1 less than 4.9 Iless than 4.9 _

Bacteria per C. c. at 37 C. I I
Alkalinity ________1_________ _________1_________

Residue on ., o,,tlm I I __I

PH 1 _6* T- _ _ _ _ _ _

Fr.. loe - _ I

b.-



0 ~~ ~ ~etaft Driiartuirzi fL iilcuat1i a~i Ulfarr

(WILLIAM A. HEALY

Director of Sanilary E gi n eei.rlng SANITARY WATER ANALYSI9
PATI PEn MILLION

r-FROM

Base Civil Engineer
New Boston Tracking Sta.

Manchester, N. H. Jan. 12, 1966
1_ _J

Serid1 number 6_36_7 63674

Supply of or s.mpleb frora: t'(-' -

U.S.A.F. wellb Aeil b
Date collccte, 12/3/65 11/18/65
*Turbid itty 3 0

*Sedient 3 I
*Ojor 0 0

Color 30 0 |_

Free _ ;oni nitro, En
AIlb. .,mmoni. "

ph 7.9 6.7 I -

Nitrate nitrogen 0.17 0.17 1

Nitrite trace -

Chlorine .,s cilociji 35.0 29.5 _ _

H~.:jctss 90 66 '

Iron_ _ __ 0.21 less than 0.1

COlier _ _-less than 0.11 _Le d _ _ _ _ _ ~- _

Phenol ,ilk;linity I

Tot.l "1_

Mang~nese _
Fluoride ,
Mcet,,phosphdte _______________ ______

0.01 C.._ _ _ _ _ _ _ _ _ __ _ _ _ _ _ __ _ _ _

Coliform 0.1 c.c.
orginisms in 1 cc. ___ r_ _

M.P.N. B. coli PC 100 c.c. _

63672 - Excessive chlorides and hardness noted. We find no reason for

the complain a bl--h dscoloration in the water.

63674 - Excessive chlorides and moderately hih hardness noted. This

ma-y be- r-e-sponsible for th_e- scum prob1em that you note in your

photo lab.

F-91
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(Cozrorib
WILLIAM A. HEALY

Director of Sanitary Engineering SANITARY WATER ANALYSIS

PARTS PSR MILlION

FROM

Base Engineer
New Boston Satellite Tracking Sta.

Grenier Field

L Manchester, N. H. Jan. 17, 1966

Serial number 64667 64668 64669 64670

Supply of or samples from:

Bldg. 101 Bldg. 118 Bldg. 111 Bldg. 112

Date colected I 112/66", same same same
*Turbidity 0 I

*Sedir,en L 0 5 Fe

*Odor ...... _ L 4 - Chlorine 0

Color 10 20

Free .r.oni.. nitro,;cn 0.000 0.0121
Alb. 4mmoni- "_0.000 0.016

. pH 6.2 6.4

. itrate nitrogen 1.35 0.30

Nitrite 1. trace -

Chlorine "s chloride ..... _47.0 35.0

H-rdness 5.2 , 94

Iron .... __0.10 4,.70
Copper
Lead
Pheno l,k~.Iinlty ____ ______ __ ______

To t a I_"
Mung.,nese ...

Fluoride
etaphosphate

0.01 c.c.

Coliform 0.1 c.C. neg 1 neg 1 ne I neg I

orginisms in I c.!-. n _ _ ne 1_ n' neg 1-
lOc.c. . neg 2 neg2-, 2 neg 2

M.P.N. B. coli per 100 c.c. less than 4.9 less than 4.9 less than 4.9! less th.n -.

..-.-..... .. "............



V, I

"-jlr Eair of N .aimpkillirr

RICHARD S. KiNNIBURGH0
CIEF OF LAoRAORI SANITARY WATER ANALYSIS ,

PARTS PER MILLION

Base Civil Engineer
New Boston Satellite Tracking Sta.

June 13, 1966

L

Serial number f 69345 69346

Supply of or samples from:

U.S.A.F. Bldg. 111 Bldg. 112
well w e 11l #1 '' '"

Date collected 6/10/66] sanie-
*Turbidity 0 2 i
*Sediment 2 4 .Fe

*Odor 0 0

Color___ 0 15 "'

Free ammonia nitrogen ___

Alb. ammonia nitrogen ..... __
",H 6.3 6.3

,itrate nitrogen 0.53 less than .5_','
Nitrite nitrogen, - trace =_

Chloride 35.0 25.5 1 "'_.,
Hardness 44 70 I __,

Iron . 0.13 2.66 _ _

Copper _

Ilead__
Phenolphtbalein Alkalinity__ __Tota- A H -

otal A alni-tv
Manganese

Fluoride

Polyphosphate--

Syn;th ttie_ De.terg nt-(__As)_ ____"_

0-.001 cC. I d -
Coliforni fi). cc. -__ neg i_ ""

organisnms in 01 c. neg1 C. ne. 2 neC. i_ - ---

1I.1..Nc. E. 01ji 1)c r Ci.) cc. lcss tix -n 4.1Jess than 4.9 -

F-89
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.* w 5ero p1lire 'uauar 1holh rn Croitoiion

RICHARD S. KNNIBURGH 
03301

"HI., oF L.0ADoAA,,, SANITARY WATER ANALYSIS
PARTS PER MILLION

Base Civil Engineer

Sept. 16, lcoo

L .

Ser:l number I 7 5 I '4511
Supply of or samples from:

U.S.A.F. Bldg. 112 Bldg. ill
Date collected ./14/&S sar-e .... ___l

*Turbidity I1'3 I
*Sediment ___,__"_ _ __"

*O dor " zj,. 1- ,o ,-' ; z'" ___-.__.______-_._._____,_____

Color -, ,?
Free ammonia nitrogen
Alb. ammonia nitrogen
pH -_6.7-- ,. _

Nitrate nitrogen less t .5n ___

Nitrite nitrogen -_-*-')'., . Chlor-de e______.,,_ ______... .. . .

. ~Iron ". .
Copper

]1,ea d

".. _-henol phta a i d -ka ln i w_ _ -_
Total Alkalinity --NFl-__n_ an e s e -- -
- anganese ______ I - ________ _______

Polyphosphate

Coliform 0.01 c.c. " -

o ganisn-s in - c "- C.

RCe1.ltz rs in :atcd.

* IF-88
- -1 . A



X he #ate of' Nr l.qampshire

New ,apinpohireM later pollutiot (Co!X ission

RICHARD S. KINNISURGH 
03301

w C., oF L.,,.o,,.oN, SANITARY WATER ANALYSIS

PARTS PER MILLION

Base Civil Eniineer

Nov. 22, l. SL I]

Ser'il number 7o_ 0,

Supply of or samples from:

U.S.A.,. Bids. ll

Date collected l!-V' --
Turbiditv___

*Sediment _,
*Odor :

Color -5
Fr ee ammoniantrogen -. __ -

Alb. ammonia nitrogen .,_

Niltrate nitogen ------. i ._____ ____________

Nitrite nitrogen
Chloride__. _

Hardness "
Iron- - |
Copper -- _... _-

Lead
-Phenolp' ",alein Aikalinity-
Total-Ah,.,nitv , _

Mla nanese _. . ..
Fluoride
Polyphos ph ate - - I - - __ _______ _ _ _ _ _ _- _ _ _ _ _ _

J n[et ~ e.e (L.AS)- _______ _______ _______I -0 "- - - - - - - - - - - ---- 4 .. . .

(o ;rfo(rn n . l C .I 1c ( . - j ,- . . . .. . . ._ _ _ _ _ _ _ _

o r g a ni s~ f in I , - _ _ _ _ _ _ _-_

•C C'-
( I 1 c c-- , . .____

0~ F-87



CI4P 8'tal of Nr 1 aiiipsljirri'

C .CP Of LAOATRE

CHIF o L.C.TONEsSANITARY WATER ANALYSIS
PARTS PLR MILLION

r -

Base Civil Engineer
N.H. Satellite Tracking Sta.
Grenier Field

LManchester, N. H. March 23,. 1967

4 Serial number -998.
- Supply of or samples from:-

veil-pump Bldg. 111

Date collected 3-17-67 ____ __ _______

*Turbi dity 0 ____ ______

* *Sedinlent 0 _______ ______

*Odor _2-ch-lorinous ______ ______ ______

* Color 0 ________ _______

( Free ammnonia nitrogen 0.085 _ _____ _______

Aib. ami-onia nitrogen 0.032 _ _____ _______

pH 5__ _ _ __ _ _ __ _ __9 _ _ _

N it ra it ro g e n 1.39___ ______ ______

Nitrite nitrogen_________ ________ _________ _ _______

Chloride _ _5_ __ _

Hardness __ _ -_ _ _ _ _ _ _ _ _ _ _ _ _ _ _

* ~Copper _______ ____

P~heno thaltein -A !il-inity ____ _ _ _ .__-__

-Total Alk-alinitv ______ ____ ~____
M nganese _______ ____

Fluoride________ ___

Polyphosphpte-__________ ______

Syntietic Detprgent (LAS) ___- -- ___

f 0. )01 c.C._ _ _ ___ _

* Coliform ~~0.01 C.C. _______ ________ __

c *ifr -0.1--c - _ _ _ _ _ _ _ _ _ _ _ _ _

* ~~organisms in ~._ _ _ _ __ _ _ _ ___

U 10 C.C. .r'CZ2

Results as indicated.

* * F-8 6
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RICHARD S. KINNIBURGH 03301

.:c.. 0, ,o,,,,,o,.-, SANITARY WATER ANALYSIS
PARTS PgR MILLION

N. H. Satalite Tracking Sta.
Grenier A F S

a~nchester, N. H. 03103

L .j
" July 24, 1967

Serial number 84476 84475 1
Supply of or samples from:

Bldg. ll Bldg. 112
well pump well-faucet

- Date collected 7-1o-67
*Turbidity 0 0
*Sediment _ 5 F_
*Odor I-C-- 3 )

'-i Color 0
Free ammonia nitrogen

* Alb. anifionia nitrogen
pH 6.8 ._
Nitrate nitrogen 1 .4 *O.0

Nitrite nitrogen T T
Chloride 4 h .5 42.o
Hardness - - I __-

*I Copper ---- - -_ ________--+____

Ph.- I ,ead
Phenolphthaltin Alkalinity
Total Al :- al in itv -- _________ "______ ____

•A Manganese

.- urideV
Polyp hosphate

-Svnthejic Detergent (LAS) J _]_ ___f 0.0(11 .c, _________

('ni fr,'m0. 1 C. C.

Colirorm- -4._____

organisms in . cc. re-. i _ -r _*1 10cc. nr.- 2 _____ez.__I C. C. -- n c_,
7]I.N..oli, fwr Io1, c.c. t_ n-_._ less thn 4._2

F-85
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03301
RICHARD S. KiNNI*URGH

SANITARY WATER ANALYSIS
PA1RT PER MILLION

6594th Inst. Sq.

N.H. Satellite Tracking Sta.

Grenier Field
Manchester, N. H. Nov. 9, 1967

L I

oerial number 90199 90200

Supply of or samples from:

U.S.A.F. Bldg. 111 Bldg. 112

Date collected 11-2-67 same

*Turbidity 0 0
*Sediment 1 5 iron

*Odor lmusty 0
Color 0 45

Free ammonia nitrogen 0.470 0.623
Alb. ammonia nitrogen 0.282 0.197
pH 6.3 6.7

Nitrate nitrogen 0.57 less than 0.5
Nitrite nitrogen _ -

"Chloride 39.0 38.5

'.Hard nes 62 104
Iron 0i0 7.24

Copper
i . -"Lead

' Phenolphthalein Alkalinitv

Total Alkalinity_______
-M anganese _

F-luoride-
*- Polyphosphate

_ -,I-nthet Detergent (LAS)

/ 0.001 cc." 0iclc. ..... _ _ _ _ __ _ _ _ __ _ _ _ _ _ _ _ __ _ _ _

Coliform -.i...n
organisms in OcneW. , neg_

I1 10 n.- - neg 
_C._-_1-3

-I,10 C. n "g 5 neg'5

Coliform M PN. per inn c.c, less than 2 less than 2

Results as indicated.

F-84
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( 03301
RICHARD S. KINNIsURGI0

c.,. o. S.Ao,,,,o.,3. SANITARY W ATER ANALYSIS

PARTS PER MILLION

F -'

Base Civil Engineer

New Boston Tracking Sta.

Grenier Air Force Base
Manchester, N. H. Feb. 15, 1968

L

Seral number 93025 93026

Supply of or samples from:

U.S.A.F. Bldg. 111 ?

Date collected 2-6-68 same

"Turbidity 0 3

*Sediment 0 5 iron

*Odor 2 chlorinous 0

Color 10 45

Free ammonia nitrogen 0.230 0.029

Alb. ammonia nitrogen 0.101 0.061

pH 6.0 6.4

Nitrate nitrogen 1.00 0.2"1

Nitrite nitrogen trace trace

Chloride 48.5 39.0

Hardness 54 96

Iron 0.35 7.00 .....

Copper 0.12 0.32 ....
* ~Lead_______

PhenolphthalinAlkainit
Total Alkalinity

*Manganese __

Flu ori de - 0.1 0.2

Polyphosphate -

Syntic Deterge-n (LAS) ....

0 .0 1 c. c. - . _ . . . ... . .

Coliform 0.01 c.c.
organisms in 1 C. C. nea 1 ne_ -,_

'1 c.c. _ neg i 1 neg 1 -4Co1lC.. norm neMA2.. . ... . .. .. _ _ _

Coliform .1..N. ver 1]O cc. less than 4.9j less than 4.9 9 [

Satisfactory at time of collection.

..F-83
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Il Water O'upplg ant) Vollutiou rntrnt (Cottiti

RICHARD 5. KiNNIOURCO030

CWIP O L~~ftTORK3SANITARY WATER ANALYSIS
PARTO PER MILLION

New Boston Satellite Tracking Sta.
Grenier Air Force Base
Manchester, N. H. April 4, 1968

L 

I* erial number 9476- 94757
Supply of or samples from:

U.S.A.F. Bldg. 112 Bldg. 111

Date collected 3-28-68 saie _______ ____

*Turbidity 4 0 ________ ______

'Sediment 5 iron 0
*Odor 0 _ 1 chlgrinous r r

Color 40 5
Free ammonia nitroei 0.087 0.040 ______

Alb. ammonia nitrogen 1 0.105 0.016 _____________

( PH1 6.8 6.6 _____

Nitrate nitrogen 0.25 0.70BsoStli T

Nitrite nitrogen trace traceForceB
Chloride 41.0_ 48.5 _____

MHasrdness N.A. 442
Iron ___ p-1_ _ __ _ _

*Copper 0______ IA _____

Lead
Phienolphthlcein Alkainitv-______ __

* ~~Total Alkalinity____ _______________________ _______

Manganese 0.31 less than .05
PTuorid i 0.2 0.2

* ~~Polyphosphate ______ ________ _______ _______ _______

•0.001 C.C.0_1chlornu

Coliform 06.1 0c.05 0. 016
organisms in 1 neg 7

Nitritenirogentra_ thar . _________e___

Chlori de ne1, 1 eg

HardN.per c0less than 4.jless

*Satisfactory at time of collection; excessive iron ioted in both samples.

Iron4. o 2._



Zbe Ltatv of IN, U!alplhiR *-.... w aeuppllt atib jolhition Tontrol Lonmtnioin

f ' eatilfl priug Strert

(.-03301
RICHARD S. KINNIUUROn

-.I€.,P o, L.oRTo.,.. SANITARY WATER ANALYSIS

%- PARTS PER MILLION
- r- -i

New Boston Satellite Tracking Sta.
Grenier Air Force Base
Manchester, New Hampshire June 17, 1968

L

"Serial number 9732-_3

Supply of or samples from:

"-'-USAF Bldg. 111

Date collected 6-7=68
*Turbidity 0
*Sediment 0
*Odor 0
Color 5_-

Free ammonia nitrogen 0.033
Alb. ammrnia nitrogen 0.033

' pH 7.1
Nitrate nitrogen 0.57

" *.Nitrite nitrogen trace
Chloride _49.0

Hardnes-s 52Iron less than 0"(. _

Copper less than 0.11
" LeadPhenolphthalein Alkalinity ..._..

"Total Alkalinity
Manganese 0.05

-Tlu-o ide less than 0.I
PolyphosphateSyt-he- Dtrgit (LAS)

0.001 c.c.

Coliform 0.01 c.c.
organisms in 0.1 _.'eg __

1 C. C. - -__negj ______________ ____

- 10 C.C. ne 2__
Coliform M.P.N. per 10)o c.c. less than 4.9-

* . Satisfactory at time of collection.

F-81
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uatrr 'npply anb allition Qontrol Toiifflisaion

( RICHARD S. KINNIeURak 03301

CuaP or LANATORIE SANITARY WATER ANALYSIS
PART. PER MILLION

New Boston Satellite Tracking Sta.

July 11, 1968

L

S- rial number 98735 987 "
_ _

Supply of or samples from: 4

U.S.A.F. Bldg. 112 Bldg. III

Date collected 7-7-68 same
*Turbidity 5 0
*Sediment 5 iron 0
*Odor 0 4-ch lor innus

-Color 70 0
Free ammonia nitrogen
Alb. ammonia nitrogen
pH 6.4 6.4
Nitrate nitrogen less than 0.1 0,45 1
Nitrite nitrogen trace
Chloride p 4"___
Hardness 112 43-5
Iron .80 less than 0.1
Copper less than 0.
Lead
Phenolr" thalein Alkalinitv I
Total Alkalinity-Maganese 0.3s leqs than .0S

_FIu ri e. _ 2 ____

Polyphosphate
* Synthetic Deter ent (LAS) 1

0.001 c.c. _
Coliform -0.01- c.c. ___......

organisms in -0.1 c.c. _neq neq - _ --
1 cC. ne neq l

c.ne 2 _____ _ne_

, Coliform A.N..per , c.c. less than 4 ..- Jeess than 4.9 I

98735 - Excessive iron noted in this sample.

98736 - Satisfactory at time of collection.

( F-80
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-i - vgnror
WILLIAM A. HEALY

Director of Sonitary Engineering

-SANITARY WATER ANALYSIS
PANTS PI11 MILl.ION

FROM

Base Engineer
N. H. Tracking Sta.
Grenier Field
Manchester, N. H. Feb. 26, 1965

Serial Number 52578 52579
Supply of, or samples from

U.S.A.F. Bldg. 111 Bldg. 112

Collocted 1 2/9/65 same
TurbltT 0 1
s.diment I 0 5 Fe ___

Odor I 0 0 J I
Color I 5 1 I
Fro* mmmonlu ltrolron 0.000 1 0.000 f l____
Aib. ammonia " I 0.015 0.003 r _

Nitrate 'lhess than .05 1 less than .051 I
Nitrito " NIMI I I I

Chlorine as chloride i 31.0 I 32.5 1 I
Harde, 52 I 96 I I

Zino I __ _ __ _ __ _ __ _ _ _ _ _ __ - -_ _ _ _

Jro. I less than 0.11 3.94 I I
Ip , .1 -

0.01 C. C. I I _ I _

Coliform 0.1 C. C. I nec' 1 I ____e______ _ _

ora saut s I,- 1 . C. fCe 1 I _ ___ _ _ _

S10C. C. neg 2 neg 2 I _ _

Coll. organims per 100 e. c. I I 1 I I

M. P. N. B.colr.r 100 t. IIe s than 4.9 1less than 4.91 I _r,.,B ctri V,¢l,, c. r- at37'C. II II

Alkalinity- __________ _________ ___ ____

Residoe on os oratlon I I I I I
PH I 7__ I 7 _ 1• r.0 &IV=, I
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WILLIAM A. HEALY

ireclor of Sanilary Engineering.-. SANITARY WATER ANALYSIS
PAN?* Pan UI"1o

FROM

B,,se Engineer
N. H. Tracking Sta.
Grenier Field
L.Ltnchester, N. H. Jan. 28, 1965

Serial Number 5-_7 51846
Supply of, or Damples from

U.S.A.F. Bldg. 111 Bldg. 112

Coiloeted I /3/55 s Me
*Turbkl;tv 0 0

sedlment 1 5 Fe I 1 1 1
"Odor I 1 I I

-. Color co5 I 5 I !
'.:" ( Fr. ano.o.. tr 0 I . :U T I O.000 I __ I5.635

Alb. a-m ;na I --- _ _ 0.022 I I
Nitrate U II2s - .05 O.Oa I ___

Nitrite " I t.,_' I cr.ce I _ __
Chlorio e . ehlkrd, I : . I 22.5 I I"I'."ardseaa __ _ _ _ _ _ _ . I __ _ _ _ _ ___0_ _ __ _ _ _

".- L " ~Lo ad u'II
" "zinc I _ _ _ _ _ _ _ __I __ _ _ _ _ _ _ _I __ _ _ _ _ _ _Ii

Z: ' '  ron I __ ___. __ __ Iho. t>...n (j.1 1 __ _ _ __ _ _ I __ _ _ _ _ _ _If _ .o,, .. I __ _ _ _ _ I I__ _ _ _ _ _ _ _ _ I I__ _ _

ooei e . o It . . I I r __________

Coliform 0,1 e. 1 C... 1. -T _

10e.e. r:c, 2 1. . I I

CoIL organisms per 100 C. c. I _ I I
M.P.N. B. co'iper 100€. c.e. -. t:.:n -. l i's than .I _ I _ _ _ _

Bacteria ror c. c. at 37 C. ___ I I
Alkalinity i ______ _________ ~ ________

- . ~~~~Residoe on evaporation _________1__________1_________ ________

• . A.1 - I ! _ _ _ _ _ I
F:re, a,ot .,o,, __ _ _ __ t _ _ _ _ 1 _ _ _ _ I _ _ _ _ _

P I
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WILLIAM A. HEALY

Director of Sanitary Engineering

SANITARY WATER ANALYSIS
PAInT9 PER MILUON

FROM

Baise Engineer
New Boston Tracking Station
Grenier Field
Manchester, New Hampshire July 21, 1964

Serial Number 4507, 45076 _

Supply of. or samples from

Bldg. 111 Bldg. 112

Collectod s "v, /_ _ _s__ _'_e
*Turbk'ity C; 0
-""" izent 0 o 3 __e r -

"'*" .o ;, oColo I I
Free ammonia ,ltroglen I 1 1
Ath. ammonia , I I I
Nitrate I .'. less t:'.n .U l I
Nitrite I t .: I - I I
Chlorie as chloride I 2o.0 I 22.5 I I

Load f _ I I
Zino _ I I
from 0.27 I 2.26 I I
Cop.e, ____ I _ _ __ _ _ ________ I________ I________

0.01 C. . I __ I_
Collorm 0 .... I c: 1 gez 1 I i I

organies In T6C a I ~ I~ cg . 1______I_____
10 ... 1 g .. c 2 I I

Coli. orga i ms per 100 C. C. 1 I _ I
M.P.N. B. coli per100 e. e. :..9lK' thi':, .. _ __ I
Bactaua ..- e. c. at 37* C. _ ! I

- . ~~~Residue on ovaporetion ____________________1____________________,H ! I I 1 I _ __ r-I
Free atom i F I

*l F-96
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WILLIAM A. HEALY
Director of Sanitary Engineering

SANITARY WATER ANALYSIS
PARTS PR MIuION

FROM Base Engineer

New Boston T:acking Station

Grenier Field
tflanchester, New Hampshire January 8, 1964

I_ _I

Serial Number 4010 ..05l
Supply of. or samples from

Bldg. 112 Bldg. 111

Coll|eted I 1/3/64 1/3/64
"Turbli."yr 0 0_f
"'1"Meet r 4Fe I FeI _

• ovo, I 0 1. 0 1 I_________1_________

Color 1 0 I 0 I I

Free, ammonia nitwe. I _I __I _

Alb. ammonia " I6I I I

Nitrate I less than .051less tha:n .05 1 _
Nitrite I - I - l I________ ______

Chlorine as chloride I 19.5 1 28.5 _ I I
HarIdoes ! 76 1 52 1 I _
Lead I I_____ _ ___I _ __I
zinc __ _ _ _ _ _ _ I __ _ __ _ __ _ __ _ __ _ __ _

Iron 3.18 I 1.5 I I 
Copper _ I I I

0 0 . c . I I___.__
Coiform 0. 1 .c. I nc I Te1 iI_ I l

orgau ot i. I e. C. F ne- 1 1 _ eg l I I I

10 C. . ne 2 neg 2 1 I ;

Coli. ora leg-- per 100 C. C. II _ I
M.P.N. B. collper 0o c. _.I :s tin -.. , 1 n thin , -9
Becteriap er c. e. at 37" C. I I I _
Alkalinity ________ ________ _____ ________

Residue on evaporation _ I_ _ I

free alum ;

F-97
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WILLIAM A HEALY
Direclor of Sanilary Engin rleeng

SANITARY WATER ANALYSIS
PART@ PER MILiON

FROM
Base Engineer
New Boston Tracking Station
Grenier Field
Manchester, N. H. November 1, 1963

Seial Numbe, 38269 38270 !
* Supply of. or smples from

pump Bldg. 112 Bldg. 111

Collected I 10/11/631 10/11/63
-TurbkUIt 0 0
03miment [ 1 Fe 1 0 1 _

*Odor I I DV 1 1 DV I,_ _

Color I _ _I 0 I
.( r.. aimoni, nlt.e I nit n I I

Alb. a=zosta . I I I I
Nitrate I less than .051ess than .05 - I
Nitrite trace M I I
Chlorine As chloride 20.0 19.5 I _

i"Ha.n 7 2 40 _ i

m- Ir,. I 2.20 h less than 0.1 _ _ I
copper. I I _ I0.01 C. C.

Cliform 0.1 C. C. I ne 1 neg 1 I I I
o,,aism. a ' ,. neg is I neg 1 I _ I I

1O C. o. tianis.. neg 2 I neg2 I
Coll. 67o,, i-, per 100 e. ,.II

M.P.N. B. coli PerlO . .1 less thin 4.9!less than +.9 1 _I I
Bacteria per e. P. at 37_ C. _ I I __ [
Alkalinity __________ 1F __________ _________

Residue on evaporation _________ _________1_____

PH 1 7. I 7 .4 I I
Freealum-9

* F-98
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WILLIAM A. HEALY

Director of Sonitary Engineering

SANITARY WATER ANALYSIS
PARIT1 PKN MILLION

* . FROM
B se Engineer
New Boston Tracking STation
Grenier Field
Manchester, N. H. August 28, 1963

Serial Number -)6122 3' 12_

Supply of, or samples from

Bldg. 111 Bldg. 112

Collected I17 6T b1716_

&Turbkdty C) 0 . 0_______ _______

*sedlment 0 3 Fe I _

*O-'__• ___dor I 0 1 o I
"-" "- Color I 01 0 I I

(Alb. ,-no, n,_Nitrae 0.05 k.ess than 0.03 1

Nitrite, L __r_ t_'__e ___

Chlorine a chloride "5,0 ,' .0 0 14. 0

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ i _ _

Ire, I le tha. n 0.11 1.23 1 I
Copper II_ _ _ _ _

0.0 ,cc. I I r l
Coliuo . 0.1 C. .. I ne, _ leg Il__ __

orgaismIn ic. nre? no I l"1 I_____ __

10 ..t- nez 2 i n ';2 l I _
Coil. orant sme per 100 *. a. II I _ _I

M. P. N. B. coil per 100 c. c. t~n -.. 9 I tcs -tn ' . _ _

Bacter; per e. c. at 37" C. _ I I I _

Alkali l- I I _ I
Residue on oapor.tlo- I _ _ _ _ __ I _
PH [7:-.j 1 i _

(F-99
/
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Cantorb
WILLIAM A. HEALY

Diretor of Sanitary Engineering

SANITARY WATER ANALYSIS
PARTg PE MILUON

FROM -I

Base Engineer
New Boston Tracking Station
Grenier Field
anchester, N. H.

Serial Numbev _ _ __ _

Supply of. or sample0 from

well - pump - /if.- //

; - . L.,C ;Li

Collected 1 6 I___
*TurblTty

n .*Sedj., t i . 1 I___

Color I I IFree a==onIa nit,._ __ i __ I
Alib. ammoula " I I-/ll t I __ _ ,_ __ __-_________ I ________ _ _ _ _ _ _ _

Chlorine hlorde I " ) I I
Hardnem _ _ _ _ _Le-d __ _ __ _ __ _I __ _ _ _ _ _ I __ _ _ _ _ _ _ _ _ _

Zinc I __ _ _ _ _ _ _ I _ _ _ _ _ _ _ I __ _ _I _ _ _ _ _ _ _

Iron 1 s Itan .1 _ I I___co__ I_ I

Coliform 0. 1 .. _e .

S0ca.O . _ II I in

Coli. organlims per t00 e. e. I _ T I
M. P. N. B. coll per 100 e. C. '.zs - 4.i .__ _ _ _

Bacteria per e. c. at 37" C. I I
Alkalinity __ _ _ I
Residue on .,- eradon I I 1 I I
___ __ ___ __ __ __.__ K; 1 I__ _ __ _ _ 1 _ _ __ _ _

S (*F-I 0
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EDWARD W. COLY. M.D., M.P.H.
State Health oficer

WILAM A HEALY,. Director SANITARY WATER ANALYSIS
Divison of Sanitary Engineering PARTS PER MILLION

r-i
FROM

Base Engineer
New Boston Tracking Station March 25, 1963

Crenier Field

L_ Manchester, N. H.

Serial Number I 31439 31440
Supply of. or oamples from

Bldg. 112 Bldg. 111

P UmYP'"P ...- kj4 AiJAEA

Collctd _ 3/13/63 3/13/63I
eTur5; ityr 0 1 0

°So-linet 3 Fe I 0
*Odor of 0
Colar 2_25 0
Free ammonia nibtotten 1 0.002 1 0.002
Alb. ammonia " 0.034 0.030
Nitrate " _ I 0.14 0.49
Nitrite - T
Chlorine as chloride 1 11.5 1 23.5
Hardea A __ It 4V

Lead I I

Iron 1 1.20 fless than 0.1 I
Copper _J. . o.-o -, c . .. .. . . . .. . __ _ _ _ __ _ _ _ _

Coliform 0.1 C. C. neg neg. 1 I _
* .,r oie , in. |,c. ,,. l " .t I. I_ _ __ _ I _ _ _ _ __I

1_ 0 C. _ _ 5 " 2 _ _

C-'., OrEIIISIl pow 100 r . c. _

M. P. N. B. coli ,pr 100c...i less th _n 2,.I lies__ Qi___,_
Becteri per r. c. . 37* C. I i

Alkalinity ___

Residue on evaporation I _

pH 1 7.7 6.8

Fre alum. _ _ _

(F-101
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EDWARD W. COLBY, M.D.. M.P.H.
State Health Officer

WILLIAM A. HEALY, Direcor SANITARY WATER ANALYSIS
Division of Son;tary Engineering PAPITS Pi1 MILLION

FROM

Base Engineer
New Boston Tracking Station Jan. 31, 1963

Grenier Field
Manchester, N. H.L -J

Serial Number 30506 30507
Supply of. or samples from

Bldg. 111 Bldg. 112

pump

Collected 1/22/63 same
"Turbidity 0 I __ I
°Sodimeot 0 1 2 Fe _

Odor 0 0 _

Color 0 0 I
Free ammonia nitro0en 0.002 0.002
AIb. ammosia "0.022 0.022
Nitrate 0.57 0.13
Nitrite "-
Chlorine a. cloride d1o l 0 .0 "

Leaod _________ ________ _ _______

Zinc I
Iro _less than 0.1 I1.UU

Coper -o olc,.c. I i _ _ _I__ _ _ _ _

Coliform 0.1 c. C. neg. 1 neg. 1 [
ormtamamein 1 .. c€. I " 1 " I ___________

10 . C. " 5 -- " 5 I__ _

Coli. ormanisms per 100 c. c. I I

M. P. N. B. col per 100 c. c. less than 2.0 Iless than 2.01

Bacteria per c. c. at 37 > C.

Alkalinity

Res'due on evaporation

PH 6.1 j 6.7 _

Fre alum & I

30506 - Excessive chlorides noted in this sample.

, 30507 - Excessive iron noted in this sample

F-102
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EDWARD W. COLBY, M.D.. M.P.H.

State Health Officer b

WLIAM A. HEALY, Dirctor SANITARY WATER ANALYSIS
Division of Sonitary Engineering PART@ PER MILlION

Base Engineer 
Dec. 7, 1962

New Boston Tracking Station
Grenier Field
Manchester, N. H.

Serial Number 29262 29263
Supply of. or .mple, frow. .eIt#2- pump

Bldg. 111 Bldg. 112Q L t.k - 3

Collected 11126/62 same
Turbidity I 0 0 I I

*Sediment 2 3 Fe I _
*or_ _ _ _ __0 I
Color_ _ 3 0 __

Free ammonia taraoren 0.002 0.002 I
( Alb. ammoia 0 1 o,020 I 0.o3o I

Nitrate Q. 0,1es' 1 n 035_I I _ _0-091

Nitrite I Trace I Trace I _
Chlorine a, Chloride I 20- 9.0 I
Hardness__- il a ."_____

Lead- f -- _

Zinc, I I 1

fro Iless than 0.1I 1.38 I
-Copper ______I

}o.olc€.c, I I___ _ _ _ I
Coliform 0.I C. c. I neg. 1 __neL._ I

o______. 1 l I ____ Ii IC.__.___

I 0 C.C. 1 2 r " 2
Coli. orarni,ms per 100 e. e. I _

M. P. N. B. eoli per 0 . a. less than 4.9i less than 4.91
Bacteria per c. c. at 37* C. - _Alkalinity__ __

Reoidue on evaporation _ __

PH I 6.4 I 7.7
Fre* alum I _______ _______ ._______
29262 - Excessive chlorides noted.

29263 - Excessive iron noted.
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EDWARD W. COLBY, M.D., M.P.H.

State Health Offcer

WILLIAM A. HEALY. Director SANITARY WATER ANALYSIS 'N

Divusion of Sanitary Engineering PAIT II MILLION

rFROM I

New Boston Tracking Station Oct. 26, 1962

Grenier Field
Manchester, N. H.

i_ _j

Senri^ Number 28445 28446
SupplY of. or samples from

Bldg. 111 Bldg. 112
well-pump I- te+f

Collected 0/22/62 10 /2
"TUrbi, 0 0 _ I
*So*;ment 0 3 Fe I _

"Oor 0 0 I I

Color 0 30 I I
Free ammonia nitrogren 0.006 0.062 I
Alb. ammonia " 0.002 0.002 1 I
Nitrate I 0.94 0.06 I
Nitrite I T T _

Chlorine a.. chloride 29.0 8.5 I
S52 76 I

Zinc _

irom less than 0.1I 3.26 I
Copper I

0.01 C.C. I I
Coliform -0.1 c . c. I ne . 1 neg. 1 ___

organiemein IC . " 1 " 1 _ _

10 c. " 5 5 _

Coli. organeim per 100 c. c. I

M. P. N. B. tall per I00 C. c.I less than 2.01 less than 2.01

Bacter;a per C, C. at 37 C. - _

_AlkalinityI

Residue on evaporation _-_

PH 1 6.1 16.9 I

Free alum I1

28445 - Excessive chloride noted in this sample.

28446 - Excessive iron noted in this sample.
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SAMPLE COLLECTION INFORMATION 16 DATE RECKVLvg BY -- o- AT1 ANALY942

""Tv 8 B1,13 100W Wrtinton cooling tow"z OPEE

_______________ON-SITE ANALYTICAL RESULTS
SITELOCTIONPFLVIRVE A SIE 1. VIEATHER 041 146 WATER TEM 1 Is I. P1 Is. 0155 OM

000 4 0010 0400 00 a"
25&MO?13743C2 =k~ 5A/I 5 -c 7.0 svNITS/

it. COLLECTION DATEL/PERIOD Ia. COLLKCTOW& NAME 19. RESULTS 9F OTMILM ON-SITE ANALYSCS

27 Jljza 1980Tff~
13. SAMPLING TECAMIQUE I&. PHONE NUMBER

NPOCS a AR173Ul1

2 /! P ESERV TION ~ N A LYSES REQUESTEO AN D RESUL-1-.S, -

PREERATINROU_0_1%____ PRESERVATIONGROUP.
2

'.- /~ PRESERVATION GROUP T'"'

PARAMETER TOTAL. M G/-L PARAMETER ODISS ITOTAL pC/L PARAMETER TOTAL MG/L

Chesmicol Oxygen 0340 AR>ICI
O~nawd 26 9 RLi 01000 03002 -. ,Q BORON 010 4 0c)
Total Organic 60 AUN 005 07L/0t* BORON, 12 ~
CARBON as C ca& _0BAIU 005107 S ZdI

CADMIUM 01025 012 ' CHLOIDE 00940 557
PRESERVATION G0RO-; 8 CHROMIUM 01030,004 1 9 COLOR 0000 Units~

PARAMETER TOTALI ".G/L 4___00__ ________

005L & RAE o0 Hexavalent *032 .D FLUORIDE 0095 .
FREON-IR Method _________________

ICOPPER 01040 1042 *5 3 T DS 00515

j PRESERVATION GOPd A-)Residue Non 053

PRMTR TTL GL IRON 01046( 01045 34 Flit (55) 00530 _____

AAMONIA aN 00610 * LEAD 01049 0101 L...5' Residue 00500 J wo

ITRATE svN 0AGNS 106 15 oss
Cd Raduct. Method002MAGNS 15 10- V.

Nt TRITE as IV 061 ~s MERCURY 71590 71900 LS* ondcnce 00095s lync ;Lmho*

N17rROG IVN. N 00625 NICKEL 0 1065 S-. n3/ SULAT 0094562
&& SO4 ______

PHOSPHORUS 0507 86Ortho P04. as 05 SELENIUM 0114 4 01147) LIA a SUR ANS 82601 0 2
PHOSPHORUS 0661 SILVER 01075G0177 /O TURBIDITY 001 nt

asP E166'S 076 nit

ZINC 0109 01 092 q
PRESERVATION GP.OUP 0 CALCIUM4 00 m<a01

PARAMETER TOTAL L MG/. L Ca 009 0a1 ,e5 2 4- _______ ___

CYANIDE 00720 MAGNESIUM 00925 092 -i A

Amenable to IZ022POTASSIUM 0093S 1IQ37

SODIUM 0093 0029

PRESERVATION GROUP E PRESERVATIONGROUP

PARAMETER T1OTALI I/ ________ PARAMETIER______

PHENOLS 132730 _____

I. ORG~ANIZATION REOUESTING ANALYSIS C'EMr T

C, REVIEwED BY

7.r. .7.

OEHL NO , NON-POTABLE WATER ANALYSIS



• . DATE[ RI[CEIVEO SlY a. CA ANAL&YSIS
SAMPLE C LECTION INFOP4ATMN LAO COMPLETED

7. SITE DESCRIPTION X A

SwSpON-SITE ANALYTICAL RESULTS

S. SITE OCATIONND FL.QRATII AT SITE 10. WEATHER 00041 - .I LWATE T 1 1, N Is. DiWAl N,

GAL/MIN C UNITS M•/I.

AL OTELICN DATE/PRIOD IL. COLLCTO$'r NAME 10. RKS4JLTS O OTAr ON*SITE ANALYSES

ISL SAMPLING T"rC NIQUJ9 14. PHONE NUMNER

15. REASON FOR SAMPLE SUDMISSION

NP DES C

ANALYSES REQUESTED AND RESULTS

PRESERVATION GROUP A PRESERVATION GROUP F PRESERVATION GROUP G

PARAMETER TOTALI MG/L PARAMETER 0il TOTA
L  

UG/L PARAMETER TOTAL MG/L

Chemical oxygen ARSENIC 0100) 01002 BORON 01022 "

Tota Origc 00680 BAIUM 01005 01007 BORON. 01020

CARBON as C 0 BARIUM - Di solved

CADMIUM 01025 01027 CHLORIDE 9XI 0j

PRESERVATION GROUP 8 CHROMIUM 1030 0103A g COLOR 0000 Uts

IARAMrTER TOTAL MG/L.

OIL a GREASE CHROM IUM 0 .LUoDE 0095

FREON-IR thod 00560 H avalnt 01032 F

COPPER 01040 01042 " troe (TD1-

PRESERVATION GROUP C IRN 006014 eIie Non 00530
v oL IRN 04 0 ) //0__o_,

PA RAMT ER TOTAL MG/LFLit (SS)

AMMONIA as N 00610 LEAD 01049 0t05t Residue 00500

NITRATE aN No -o eldue 00Cd R•duci. Me6hod 0 . * MANGANESE 01056 01055 ) VessU9e 00505

NITRITE me N 00615 MERCURY 71890 71900 sclc00095 mo

* • Conductance

OTAL )LDAHf SULFAT 0094
NITROGEN as N 00625 NICKEL 01065 01067 a as 04 1 00945

PHOSPHORUS 70507 SELENIUM 1145 01147SURFACTANTS 38260

Oriho P04 as P S -t0114 MBAS as LAS

PHOSPHORUS 0 635 SILVER 01075 01077 TURBIDITY 00076 Units

ZINC 01090(01092 /JLo... ...)Pt....../..
PRESERVATION GR*UP 0 CALCIUM 0091S 1091I6~J A4

PARAMETER TOTAL MG/L cas CA Ikl
CYANIDE " MAGNESIUM 00923 00927 .,

______ 2 *:% D asME 0 1 ____

CYANIDE Free.
Amonele to CI& 00722 POTASSIUM 00935 00937 * 1

SODIUM 00930 00929 e _ _

PRESERVATION GROUP E PRESERVATION GROUP J

PARAMIETER ITOTAL. PG/L PARAMETER

PHENOLS 32730 
S

I. ORGANIZATION REQUESTING ANALYSIS C-EMIST r/ fVV-,K
F

ArY 15 PNREVIEWED SlY

CD 
Aoq~ poe 0 14 1 L

OEHL R7V"A 1 NON-POTABLE WATER ANALYSIS
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SAMPLE.1COLLECTION INFOMATION LASTEEIIVOB OA011T90LSI 02

~Vi~~4
O4II..WAT E ANALYTICAL RESULTS

00010 00O00 00300

IL COLLWION OATC/PERIOO 12- COLLECTOPC MNI 1S. RESULTS OF OTH4ER ON-SITE ANALV..Ym

Ia. SAAP LIM0 4CNIQU Ii. PHONE NUMBER -

ANALYSES REQUESTED AND RESULTS

PIRESERV ATION GROUP A PRESERVATION GROUP F PRESERVATION GROUP 0 -

PARAMETER TOTALI MG1 L PARAMETSR DISS TOTAL~0/ PARAMETER TOTAL MG/L

Chemical Oxygen 500 340D 47 I ARSENIC 01009 01002 BORON 01022 <c.U
Tota Organic 00".o BARIUM 01005 01007 DBsOON. 01020

_ABO _s -C a--isove

CADMIUM 0102S 01027 CHLORIDE 00940 "

PAAEE OA GL CHROMIUM 01030 01034 a-'4 COLOR 00080 Units

FENIMehd0600 Hazas'eiwnt 01032 , FLUORIDE 00951 a/

COPPER 0]1040 0104 2 , Residue FLU 001
_____________ __________torable (TOS)

PRROVAIO 01046 014 /00 Reidu - Non 00530
PAAEE TOT IRN 006 A -Ut (SS)___ _____

AMMONUA ae N 00610 LEAD 01049 01051 Roolduo 00500

*d *eu ot 02 MANGANESE 0305 01055 Vtd*00303

NIRT oN 01MERCURY 71890 71900 Specific 00093 5moI TRASULFA'E

NITRO, N meN 00625 NICKEL 01063 0o0o7 a 5 as 4 094

HOSPHRUS O!> SEENIUM 011450114 38260
Qrh P4asP - BAS as LAS ___ _______

HSHRS 065SILVER 01075 01077 TURBIDITY 00076 Units

ZINC 01090 01092 /3'
PRESERVATION~ GR:OUP 0 CALCIUM 0091100916 4I9Ai __ _______

_________'T TL M/ asC -1-.1 _____ ___t___

Amnaible to CIA 00722 POTASSIUM 00935 00937

SODILM 00930 00929

PRESERVATICHN GROUP E PRESERVATION GRC__ P j

PARAMETER 'TOTAL JAGIL ______ PARAMETER

PHENOLS 32730

1. ORGANIZATION REQUESTING ANALYSIS

01 hEvifwED Sy

APPRO.E0 8r

OEHL .Jv~,SI NON-POTABLE WATER ANALYSIS
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FIGUR.E 2 (Continued)
Paq. 2 of 2

IL PATHWAYS
rector nxm
Ratlinq Factor possible

Ratingq ?actor (0-3) multizliec Scare Score

A. tt thece Ls evidence at m2jzatilon at hazardous contaminants, assiqnm raxi== !actot subscoce of 100 o*.:ts !z-:
direct evidence oc 80 points for indirect evidence. If direct evidence exists then prcceed :a C.
evidence cc Ldirect evidence exists, proceed to 3.

Subscore

U. Rate the .iqration potential for 3 potentiaL pathwayst surface water u~iqration, floodinq, and qruzd-i.ate:
niqrat~i. Select the biqftest rating, and proceed to C.

I S~~tace water oedqratlou

Disa~nce to nearest surface, water _______ 86 I______
Met oreclitation *______ ______ _____

Surface Oration I______ ______ _____

surface Zoceraibilitf 1a______ ____________________

Rainfall tntensi tv a ______f S _______ _____

Subtatals

Subscoce (100 X factor score subtztx/uah±:m score subtotal)

2. F~oodilm - - I I II

S..bemce (100 x factor scoce/31

3. Grunmd-water niqcation

Mvtm = aruZnd water__ _ _ ________

Direct ecoess ITC tUn water I
Subtotals

subecore (100 2 factor score, subtotal/ax.rn score 5uatztal!

C.iqnest ;ac~tway suz- cre.

Imign ~qlest sucaccre valuem ftom A. S-1, 3-2 or 3-3 above.

Patrldavs suzsccre

M. 'NAS7S '4ANAG2.Me!-T PCRAC-4CES

A.Aver sq.e ~o ic* suascores !.-r :ecwpcors, .fast* 3.atss:.smd pat~ways.

Waste =Aracterc.stizz_____
pataways_____

3.Acm.6! !c:= for -aste nm~etf~ 4asts 3anaqement =r3c:.Ze5

.M39~m 50r 44ass ?rao-er : ?c es 7act:Or *?.a ~
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FIGURE 2

HAZARD ASSESSMENT RATING METHODOLOGY FORM
?ae I of 2

.R sz -V

LCU===C=1

L. RECEPTORS

Uatinq ?actog pCs.L.
Ratimo tator (0-31 m'utioliet Score Scor

A- Peulation within 1,.0003 fEe of site 4 ______ ___________

S. 0itAtnC@ to neacrt veil. to___ 1 ____________

C. Land us*/-zoflin vtt5n 1 2±3.. radius i ____I 3 ___________

o. oistance to reservation boundary ____ 6

L C±tca ,wtivots w~itf I Silo. radius ve site I ____ 10____________

p.Watee caaJ.t! of neatest surface wares bodv 4 ___________

Q. Geound vatec use of uzoerost aauife a:____

a. ?oqulacion served ty Surface wares suply

jiL11n 2 -mi'-s deww Strom of sit*

Z. Pouatns~db qround-wt suippl

Recepcocs subscage (100 1 factor score subtota.L/mAxi wore xuta.. _____

11. WASTE CHARACTEISTICS

A. Select Me tactr were Uased an te estimated quantity, tze de :e. of lhazaxrd and !te con.1dence isv*ell zf

ttia .i§rmuac:,n.

1. wast., quantit7 (5 a small, x -sodium. L a Large

2. C.anfidene levei. (C - confized. S - susoeacted)

3. U3acd rae.rq 'a - huqhn. - * ~diuin 1 -aw

?actzc Sunscoze A '!r= :0 :z 100 Uased :n !ac::zr sczre tatz-x)

2.Acvl ;orsIstence !ac?.or
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The pathways category rating is based on evidence of contaminant

migration or an evaluation of the highest potential (worst case) for

contaminant migration along one of three pathways. If evidence of

contaminant migration exists, the category is given a subscore of 80 to

100 points. For indirect evidence, 80 points are assigned and for

direct evidence 100 points are assigned. If no evidence is found, the

highest score among three possible routes is used. These routes are

surface water migration, flooding, and ground-water migration. Evalua-

tion of each route involves factors associated with the particular mi-

gration route. The three pathways are evaluated and the highest score

among all four of the potential scores is used.

The waste characteristics category is scored in three steps.

First, a point rating is assigned based on an assessment of the waste

quantity and the hazard (worst case) associated with the site. The

level of confidence in the information is also factored into the as-

sessment. Next, the score is multiplied by a waste persistence factor,

which acts to reduce the score if the waste is not very persistent.

Finally, the score is further modified by the physical state of the

waste. Liquid wastes receive the maximum score, while scores for

sludges and solids are reduced.

The scores for each of the three categories are then added to-

gether and normalized to a maximum possible score of 100. Then the

waste management practice category is scored. Sites at which there is

no containment are not reduced in score. Scores for sites with limited

containment can be reduced by 5 percent. if a site is contained and

well managed, its score can be reduced by 90 percent. The final site

score is calculated by applying the waste management =racz;c.es :aeqr'..-

factor to -he sum of the scores for the other three categories.

G-3



PURPOSE

The purpose of the site rating model is to provide a relative

ranking of sites of suspected contamination from hazardous substances.

This model will assist the Air Force in setting priorities for follow-on

site investigations and confirmation work under Phase II of IRP.

This rating system is used only after it has been determined that

(1) potential for contamination exists (hazardous wastes present in

sufficient quantity), and (2) potential for migration exists. A site

can be deleted from consideration for rating on either basis.

DESCRIPTION OF MODEL

Like the other hazardous waste site ranking models, the U.S. Air

Force's site rating model uses a scoring system to rank sites for

priority attention. However, in developing this model, the designers

incorporated some special flatures to meet specific DOD program needs.

The model uses data readily obtained during the Record Search

portion (Phase I) of the IRP. Scoring judgments and computations are

easily made. In assessing the hazards at a given site, the model

develops a score based on the most likely routes of contamination and

the worst hazards at the site. Sites are given low scores only if there

are clearly no hazards at the site. This approach meshes well with the

policy for evaluating and setting restrictions on excess DOD properties.

As with the previous model, this model considers four aspects of

the hazard posed by a specific site: the possible receptors of the

contamination, the waste and its characteristics, potential pathways for

waste contaminant migration, and any efforts to contain the contami-

nants. Each of these categories contains a number of rating factors

that are used in the uverall hazard rating.

The receptors category rating is calculated by scoring each fac:r,

multiplying by a factor weighting constant and adding t-he weighted

scores to obtain t total category score.



APPENDIX G

USAF INSTALLATION RESTORATION PROGRAM

HAZARD ASSESSMENT RATING METHODOLOGY

BACKGROUND

The Department of Defense (DOD) has established a comprehensive

program to identify, evaluate, and control problems associated with past

disposal practices at DOD facilities. One of the actions required under

this program is to:

Odevelop and maintain a priority listing of con-
taminat*ed installations and facilities for remedial
action based on potential hazard to public health,
welfare, and environmental impacts." (Reference:
DEQPPM 81-5, 11 December 1981).

Accordingly, the United States Air Force (USAF) has sought to establish

a system to set priorities for taking further actions at sites based

upon information gathered during the Records Search phase of its

Installation Restoration Program (IPRP).

The first site rating model was developed in June 1981 at a meeting

with representatives from USAF Occupational Environmental Health

Laboratory (OEHL), Air Force Engineering Services Center (AFESC),
Engineering-Science (ES) and CH2 M Hill. The basis for this model was a

system developed for EPA by JRB Associates of McLean, Virginia. The 7B

model was modified to meet Air Force needs.

After using this model for 6 months at over 20 Air Force installa-

tions, certain inadequacies became apparent. Therefore, on January 25

and 27, 1982, representatives of USAF CEHL, AFESC, *7arious major com-

mands, Engineering Science, and CH Hill met to address the inade-

quacies. The result of the meeting was a new site rating mdel designed

to present a better picture of the hazards posed by sites at Air Force

installations. The new rating model described in :!is Presenta:icn is

referred to as t.we :azard Assessment Rating Mem-cdc-:c:.

G-1
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USAF IRP HAZARD ASSESSMENT RATING METHODOLOGY



[ "- -.

r - ;

Example Sewage Effluent Coliform Data
(1984)

Date Effluent, MPN/100 ml-FC

12/27/84 0
12/19/84 0
12/13/84 0
12/6/84 0
11/29/84 0
11/21/84 0
11/15/84 0

- l. 11/8/84 0
11/1/84 0
10/25/84 0
10/18/84 0
10/11/84 40
10/2/84 0
9/27/84 0
9/20/84 0
9/13/84 0
9/" /84 0
8/30/84 0
8/23/84 0
8/16/84 0
8/9/84 0
8/2/84 0
7/26/84 192
7/19/84 0
7/12/84 64
7/5/84 0
6/28/84 40
6/21/84 0
6/14/84 0
6/7/84 0
5/31/84 0
5/15/84 0
5/10/84 0
5/3/84 0
4/24/84 0
4/19/84 0
4/12/84 0
4 5/5/84 0
4/26/84 0
3/30/84 0
3/16/84 0
3/22/84 0
3. /8/84 0
3/11/84 ()

, -2/23/84 19,3U)
*- . 2/16/84 0

2' /2/8,I4 40

I-1/1 IS4 0
.:' 1/I12.is-. 0

*. --
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Example Sewage Effluent Coliform Data
(1977)

Date Fecal Coliforms, MPN/100 ml

12/30/77 0
12/22/77 14
12/15/77 0
12/8/77 1
11/23/77 1
11/17/77 0
11/3/77 4
10/27/77 6
10/20/77 TNTC
10/13/77 0
10/7/77 0
9/29/77 0
9/15/77 0

S9/8/77 0
* - 9/2/77 208

8/26/77 0
8/18/77 0
8/10/77 0
8/4/77 0
7/28/77 0
7/21/77 0
7/14/77 0
7/7/77 TNTC
6/23/77 TNTC
6/16/77 20
6/9/77 0
6/2/77 1,404
5/26/77 2
5/19/77 2,664
5/12/77 0

5/5/77 3
4/29/77 4
4/21/77 0
4/15/77 2
4/7/77 0
4/1/77 0
3/24/77 228
'3/17/77 1,600
3/3/77 0
2/24/77 0

* 2/17/77 TNTC
2/10/77 0
2/3/77 6
1/27/77 4
1/6/77 0

*17- Ill



PAGE 3

ALL RESULTS ARE IN (PU/L) EXCEPT AS NOTED

SR: LE IDENTITV TEST PARRAETER RESULTS

1360 SPEC CONDUCTNC 700
1750 CHLORIDES 184

il BLDG 100 TWR 1 1800 PH TOWER 6.99
1750 CHLORIDES 184
..60 SPEC COt4DLICTNC 6C1
1280 PHOSPHATE TOTAL 2

-± 2 BLDG 100 TWR 2 ±8i0 PH TOWER 8.21
1750 CHLORIDES 13045
13610 S EC COrDLICTNC 6700
1280 PHO4SPHATE TOTAL 6

oBLDG ± CHIL W ±808 PH TOWEER 7. 44
1750 CHLORIDES 159
i0 S PEC CONDLCTNC 680

128a PHOSPHATE TOTAL 1
14 FDG 1110 D 1800 PH TOWER 7.. ,. '7

V50 CHLOR I DES 1079
1360 SPEC CONDLICTNC
1280 PH-SPHATE TOTAL 4

15 BLDG 142 AIR WA 1800 PH TOLIER 7. 20
£750 CHLORIDES 148
i360 SPEC CONDLtCTNC 630
1280 PHOS.PHATE TOTAL 4

CHEMSERVE Powers Street Milford, New Hampshire 03055 603 673-5440

. - -. - 10



PAGE 2

ALL RESULTS ARE IN (IIGL) EXCEPT AS NOTED

"*: / SRIPLE IDENTITY TEST PARAMETER RESULTS

1720 P RLKRLINITY 65
1730 M ALKALINITY 140
1740 OH ALKALINITY 0
1760 SLLFITE 4
1790 PH EOtILER 10.95
1360 SPEC COLWCTNC 6c.0
1750 CHLOER I DES 113

BLDG 106 STERM 1710 PHOS5PHRTE 0
1720 P ALKALINITY 20
1730 M ALKALINITY 40
1740 OH ALKRL I N I TY 0
1760 SULFITE 3
1790 PH EO I LER 9. 69
13Go SPEC CLO-4AUCTNC: 650
1750 CHLORIDES 141

BLDG 108 HOT WR 1710 PHOSPHATE 4
1720 P ALKALINITY f
1730 M RLKRLINITY 11
1740 OH RLKRLI NITY 40
1760 SULF I TE 0,
1790 PH B63ILER IC. 6
1368 SPEC CONDLICTNC 47 0
1750 CHL OR I DES 63

8 BLDG 117 HOT WR 1710 PHO-PHRTE 4
172 P RLKALINI TY 0
1730 M RLKRLINITY 40
1740 OH RLKRL I NI T. 0
1760 SULFITE 1
1790 PH KBILER 7. S
1360 SPEC CCLSDLIC:T-C 65t2
1750 CHLORIDES 173

9 BLDG 118 STERM 1710 PHOSPHATE 4
1720 P ALKALINITY 40
1730 M4 ALKALIN4ITYv 150o
1740 OH RLKALINITY 0
1760 SULFITE 21
1790 PH BOILER 9 ":
136 SPEC C.OtNDLIC:TNC: 1000

1750 CHLORIDES 159

10 BLDG 142 STEHiM 1710 PHOSPHRTE 2
-1720 P RLKALINITV 0

1730 M ALKLINI Ty 4 C
1740 OH RLKFLINIT'Y 0
1760 SULF I TE 1.0
1790 PH BOILER 7.42

CHEMSERVE Powers Street Milford, New Hampshire 03055 603 673-5440

0 F- Loy
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Powers Street
Milford. New Hampshire 03065 L-EORATORY # 6750

Area Code 603 673.5440

All analysts performed in accordance with the requirements of(the U.SE.P.A.
% ' Certified by

DET 2..RFSCF/DE DATE SAMPLED
N. OTON A. F. STATION DATE RECEIVED 8/31/8L
NEW HAMPSHIRE 0C108 DATE COMPLETED 9/4/81
PERMIT # SAMPLER R. NIEDRFiCH

ALL RESULTS ARE IN (MG/L) EXCEPT RAS NOTED

SA:MPLE IDENT I TY TEE. PARRAMETER RESLILTS

BLDG 100 CE: STE 1710 FHO0SPHRTE 0
i 1720 P ALKRLINITV 5
1173 M ALX-ALINITY .L 01

174o OH RLKLINITY 0 "
760 SULFI TE 17

£790 PH BOILER 17-,.V"
I36z SPEC CONDUCTNC 1500
1750 CHL ORI DES 25

2 BLDG 1.O YS 7S*E 1- W: 1710 PHOSPHATE . --- -

1720 P RLKARLINI'.TY 250
176 M~ AL 4INIT, 41 O
1740 OH ALI-.AL i,,SI TY 70
1768 SULFITE 9 -
1790 PH BOILER 9. 2...
1362 SPEC: COND-UCTNC. "A
1750 CHLORI DES 

BLDG A i HOT W7 171a PHOSPHATE -
172 P RLALINITY 0

9. 1736 M RLKFRLI NIT''
1740 OH RLILI NI T Y 0
1760 SULF ITE 1. 0-
1790 PH E:OILER 7 S":
13 IS S'PEC CC;JLICT.C 70
1751a CHLORIDES 1:34

_4 BLDG 103 HOT WR 1710 PHOSPHATE 01
1720 P ALKRLINITY 0
1730 M ALKLINITY,' D
1740 OH RLKRLINITY 131
17_ SLF I TE 1.0
1790 PH BOILER 7 721360 SPEC C.OtDL'CTNC: 730
1750 CHLORI DES

. BLDG 10,5-3 STEF 1710 PHO-r-.PTE 2

• • .. .. . .. .. . ....... - ,.......... ... ....- . -..",.""-;"-". '_< <.,-,-.-
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* APPENDIX H

HAZARD ASSESSMENT RATING METHODOLOGY FORMS



HAZARD ASSESSMENT RATING METHODOLOGY FORM

Name of Site: Landfill No. 1 (LF-l)

Location: Adjacent to pond (northeast)

Date of Operation or Occurrence: 1960-1967

Owner/Operator: USAF/BNAFS

Comments/Description: Sanitary landfill

Site Rated By: M.A. Keirn, D.F. McNeill, and D.A. Dean

m I. RECEPTORS
1 

Factor Maximum
Rating Multi- Factor Possible

Rating Factor (0-3) plier Score Score

A. Population within 1,000 feet of site 1 4 4 12

B. Distance to nearest well 3 10 30 30

C. Land use/zoning within 1-mile radius 0 3 0 9

D. Distance to reservation boundary 1 6 6 18

E. Critical environments within 1-mile
radius of site 2 10 20 30

F. Water quality of nearest surface
water body 1 6 6 18

G. Ground water use of uppermost

aquifer 2 9 18 27

H. Population served by surface

water supply within 3 miles
downstream of site 0 b 0 18

I. Population served by ground water
supply within 3 miles of site 2 6 12 18

SUBTOTALS 96 180

Rece ptors subscore (100 x factor
score subtotal/maximum score subtotal) 53

I. 4ASTE CHARACTERISTICS

A. Seleot the factor score based on the estimated quantity, the iegree

hazard, and the confidence level of the information.

I. Waste quantitv (I-small, 2-medium, 3-large) _

2. Confidence level (lconfirmed, 2=suspected)

3. Hazirl rating (11low, 2=medium, 3=high) 3

Fact-r Subsc re A kfrom 20 to 100 based on fact r
"'.." score Matrix) I

Fl B. Apply persistence factor:
Factor Suossc.re A Y Persistence Factor =" Subscore 3 5 -:l = --

Applv pnvsi,.a state multtplier:

Subscre 3 x Phvsial 5tite MultLzp:er
.ate :hirlcter"stics sunsb5 re - S - = -

* 11- L



HAZARD ASSESSMENT RATING METHODOLOGY FORM

(Continued, Page 2 of 2)

1t[. PATHWAYS

A. If there is evidence of migration of hazardous contaminants, assign
maximum factor subscore of 100 points for direct evidence or 80 points
for indirect evidence. If direct evidence exists, proceed to C. If
no evidence or indirect evidence exists, proceed to B.

Subscore

B. Rate the migration potential for three potential pathways: surface
water migration, flooding, and ground water migration. Select the
highest rating and proceed to C.

Factor maximum
Rating Multi- Factor Possible

Rating Factor (0-3) p1ier Score Score

1. Surface water migration
Distance to nearest surface
water 3 8 24 24

Net precipitation 2 6 12 18
Surface erosion 0 8 0 24
Surface permeability . 6 _ 18
Rainfall intensity _ 8 8 24

SUBTOTALS 44 108

Subecore (100 x factor score subtotal/
maximum score subtotal) 40

2. Flooding 2 1 2 3

Subscore (100 x factor score/3) 66

3. Ground water migration

Depth to ground water 3 8 24 24
Net precipitation 2 6 12 18
Soil permeability 3 8 24 24
Subsurface flows 1 8 8 24
Direct access to ground
wat er 3 8 24! 24

SUBTOTALS 9._2 l14

Subscore (100 x factor score subtotal/
maximum score subtotal) 80

C. Highest pathway subscore

Enter the highest subscore value from
A, B-1, 8-2, or B-3 above. Pathways Subscore SO

IV. WASTE MANAGEMENT PRACTICES

A. Aerage the three sub corLs for rcept rs, wast :harcter istics, an
pathways.

Receptors 53

Waste Characteristics 20

Pathways 80

TOTAL 153 divided y 3 51 Gross total 'C~rs

B. Apply factor fir waste containment from waste nanagement practices.
Gross total score x waste management practices factor final score.

I X ;

* UI-2

. .. .



HAZARD ASSESSMENT RATING METHODOLOGY FORM

Name of Site: Drum storage area near Bldg. 141 (CS-1)

Location: Adjacent to Well No. I and Bldg. 141

Date of Operation or Occurrence: 1975-present

Owner/Operator: NBAFS/USAF

Coments/Description: 37 drums containing waste oil, paint slops, cleaning solvent,ana ernylene g by co; batteries
Site Rated By: M.A. Keirn, D.F. McNetiU, and D.A. Dean

I. RECEPTORS

Factor Maximum
Rating Multi- Facto- Possible

Rating Factor (0-3) plier Score Score

A. Population within 1,000 feet of site 2 4 8 12

B. Distance to nearest well 3 10 30 30

C. Land use/zoning within 1-mile radius 2 3 6 9

D. Distance to reservation boundary 2 6 12 18

E. Critical environments within 1-mile
radius of site 2 10 20 30

F. Water quality of nearest surface
water body 1 6 6 18

G. Ground water use of uppermost
aquifer 3 9 27 27

H. Population served by surface
water supply within 3 miles

downstream of site 0 6 0 18

1. Population served by ground water

supply within 3 miles of site 2 6 12 18

SUBTOTALS 121 180

Receptors subscore (100 x factor
score subtotal/maximum score subtotal) 67

ll. WASTE CHARACTERISTICS

A. Select the factor score based on the estimated quantity, 'he legree

hazard, ind the confidence level )f the inormati)n.

1. Waste quantity (l'small, 2-medium, 3-large) 2

2. Confidence level (lconfirmed, 2-suspected) _

3. Hazard rating (l-low, 2=medium, 3-hh' _

Fac,-r Subscore A (from 20 to I30 bases on fact r

score matrix)

B. Apply persistence factor:
Factor Subsc,re A x Persistence Fa .:or I
Subscore 3 x ..Q •

C. Apolv physi.>al state lnulttplier:
Sutscre 3 x Ph ta State Mu'p.' r =

,aste Chsaricer-.stis Subs,.,re -X

11-3



HAZARD ASSESSMENT RATING METHODOLOGY FORM
(Continued, Page 2 of 2)

111. PATHWAYS

A. If there is evidence of migration of hazardous contaminants, assign
maximum factor subscore of 100 points for direct evidence or 80 points
for indirect evidence. If direct evidence exists, proceed to C. If
no evidence or indirect evidence exists, proceed to B.

Subscore --

B. Rate the migration potential for three potential pathways: surface
water migration, flooding, and ground water migration. Select the
highest rating and proceed to C.

Factor Maximum
Rating Multi- Factor Possible

Rating Factor (0-3) plier Score Score

1. Surface water migration
Distance to nearest surface
water 2 8 16 24
Net precipitation 2 6 "-2 18
Surface erosion 1 8 8 24
Surface permeability 0 6 0 18
Rainfall intensity 2 8 =6 24

SUBTOTALS 108

Subacore (100 x factor score subtotal/

maximum score subtotal) 48

2. Flooding 0 1 0 3

Subscore (100 x factor score/3) 0

3. Ground water migration
Depth to ground water 2 8 16 24
Net precipitation 2 6 12 18
Soil permeability 3 8 24- 24
Subsurface flows 0 8 0 24
Direct access to ground
water 2 8 16 24

SUBTOTALS 68 114

Su':jcore (100 x factor score subtotal/

maximum score subtotal) 60

C. Highest pathway subscore

Enter the highest subscore value from
A, B-1, B-2, or B-3 above. Pathways Subscore <'

IV. WASTE MANAGEMENT PRACTICES

A. Average the three suoscores for receptors, wastc .iaracteristics, an
pathways.

Re:eptir1 6e

Waste Characteristi s bO

Pathwavs

TOTAL d:vided by 3 = 62 Gross total icore

9. Applv factor fr waste zontainneit from waste manage-me.t practr:es.
.;roes io sc.re x waite managemenit practices factor = fina szore.

' - x . =

.5.



HAZARD ASSESSMENI RATING METHODOLOGY FORM

Name of Site: Joe English Pond Bombing Range (JEP)

Location: Central section of NBAFS

Date of Operation or Occurrence: 1940s - 1950s

Owner/Operator: NBAFS (currently); U.S. Army Air Corps (1940s - 1950s)

Comments/Descript ion: UXO contained within sediments of lake/pond

Site Rated By: M.A. Keirn, D.F. McNeill, and D.A. Dean

I. RECEPTORS
Factor Maximum
Rating Multi- Factor Possible

Rating Factor (0-3) plier Score Score

A. Population within 1,000 feet of site 1 4 4 12

B. Distance to nearest well 3 10 30 30

C. Land use/zoning within I-mile radius 0 3 0 9

D. Distance to reservation boundary 1 6 6 18

E. Critical environments within 1-mile

radius of site 2 10 20 30

F. Water quality of nearest surface
water body 1 6 6 18

G. Ground water use of uppermost
aquifer 2 9 18 27

H. Population served by surface
water supply within 3 miles
downstream of site 0 b 6 18

I. Population served by ground water

supply within 3 miles of site 2 6 12 18

SUBTOTALS 96 180

Receptors subscore (100 x factor
icore subtital/maximum ic)re subtotal) 33

II. WASTE CHARACTERISTICS

A. Sel.- t the actir c re has.d ,n the est mated qjuait , Ie 4er9- "

hazarl, ind the crnfilen level )f the iit)rnatn.

1. Waste luantitv b1Asmall, 2-medium, i-large, _

2. Confiience level (c'onfirmed, 2=suspected) 1

3. Hazarl rating (1lw, 2=medium, 3-high) 3

Fact r ubs. A m ' t 1 ,) basej -i tact r
ic,,re -atrix

B. Apply perststence factor:
Fgictor Sos. "r- A x Peri-tence Fittre
Subs.:-ro 3 X

Apply :nv -i. state iu ip

m's.: 're s thasi tase multiplier :
.lt3tC Ch .15 t t 5ttt SJOSZ're X

• " ," " " J .- " .' " . ". . " . " ". " ." ' " - " . • -' - " " - '" "' -'. ', ,'. . '. '. . " .-1- . .

", . • : '_ ','. " , ,q _- T , , . '','', " " - 7 "' ''_ " " .'-' ' : ; . -. - . -: - ',"



HAZARD ASSESSMENT RATING METHODOLOGY FORM

(Continued, Page 2 of 2)

[[t. PATHWAYS

A. If there is evidence of migration of hazardous contaminants, assign

maximum factor subscore of 100 points for direct evidence or 80 points
for indirect evidence. If direct evidence exists, proceed to C. If

no evidence or indirect evidence exists, proceed to B.

Subecore --

B. Rate the migration potential for three potential pathways: surface
water migration, flooding, and ground water migration. Select the

highest rating and proceed to C.
Factor maximum

Rating Multi- Factor Possible

Rating Factor (0-3) plier Score Score

1. Surface water migration
Distance to nearest surface
water 3 8 24 24

Net precipitation 6 -2 18

Surface erosion 8 0 24

Surface permeability 6 0 18

Rainfall intensity 1__ 8 8 24

SUBTOTALS 44 108

Subscore (100 x factor score subtotal/
maximum score subtotal) 41

2. Flooding 3 1 3 3

Subscore (100 x factor score/3) 100

3. Ground water migration

Depth to ground water 3 8 24 24

Net precipitation 6 12 18
Soil permeability T 8 "4 24

Subsurface flows 8 8 24 24

Direct access to ground
water 3 8 24 24

SUBTOTALS 108 114

Subscore (100 x factor score subtotal/
maximum score subtotal) 15

C. Highest pathway subseore

Enter the highest subscore value from

A, B-I, 8-2, or 8-3 above. Pathways Subszore '

tV. WASTE MANAGEMENT PRACTICES

A. Average the three subscores for receptors, wast! :haractersti:s, am

pathways.

Re:eptors 53

Waste Charactertstizs 30
Pathways i0

TOTAL i13 divided by 3 = bz rus t2a.

9. Apoly fact.,r for waste :ontainment frun aaste -ianagere': ?r':
'r )si z.'ta 're a waite nanagemeit -ract 1ces factor = f'na i:r2.

-... . . . " . . - . .. . -



APPENDIX I

INDEX OF REFERENCES TO POTENTIAL CONTAMINATION SOURCES
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APPENDIX I

INDEX OF REFERENCES TO POTENTIAL CONTAMINATION SOURCES

References
Site Designation (Page Numbers)

Landfill No. 1 LF-1 Executive Summary, 7, 8,
Sec. 3.0 4-2, 4-3, 4-4, 4-5, 4-7,

4-8, 4-10, 4-11 4-12,
4-25, 4-26, 4-30, 4-31,
4-32, 4-38, 4-39, 4-41,
5-2, 5-4, 6-2, 6-6, 6-7,
6-8, 6-9, 6-11, H-1, H-2,
J -4

Drum Storage Area Cs-I 7, 8, 4-26, 4-30, 4-32,
4-33, 4-34, 4-38, 4-39,

4-41, 5-1, 5-2, 5-3, 6-1,
6-2, 6-3, 6-4, 6-5, 6-6,

Joe English Pond JEP 7, 8, 9, 3-3, 3-4, 3-5,
3-9, 3-11, 3-14, 3-23,
3-30, 4-19, 4-20, 4-23,
4-24, 4-26, 4-30, 4-36,
4-37, 4-38, 4-39, 4-41,
5-2, 5-3, 5-4, 6-2, 6-6,
6-7, 6-8, 6-9, 6-11, H-5,
H-6, J-1
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PHOTOGRAPHS
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APPENDIX K

LETTER FROM NEW HAMPSHIRE DIVISION

OF PUBLIC HEALTH SERVICES
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* STATE OF NEW HAMPSHIRE DEC i 1984
DEPARTMENT OF HEALTH AND WELFARE

DIVISION OF PUBLIC HEALTH SERVICES 2i:t 2, A ,bCi-DE

Sylvio L. Dupuis. O.D.
Commissioner
Department of Health and Welfare

William T. Wallace. Jr., M.D.. M.P.H.
Director
Division of Public Health Services

Health & Welfare Bldg.
Hazen Drive
Concord. NH 03301
Tel. (603) 271. 4656 December 6, 1984

~ ander
Department of the Air Force
Detachment 2, AFSCF(AFSC)

* New Boston Air Force Station, NH 03103

Dear Sir:

Subject: New Boston Air Force Station, NHD57009002

As a result of the inspection conducted by Division of Public Health Services,
Office of Waste Management (Division) personnel on November 8, 1984, the Division has
determined that the New Boston Air Force Station is not a generator of hazardous waste
by current New Hampshire Standards. Division personnel spoke with civil engineers
Gordon Moore and Robert Hartzo, and advised them that the Division must be notified about
waste oil activities if waste oil becomes classified as a hazardous waste in the future.

On December 4, 1984, the Division submitted a recommendation to U. S. EPA, Region I
that the New Boston Air Force Station should be declassified from generator status.

Sincerely,

-17

Dawn Channing, Environmentalist
Office of Waste Management
Division of Public Health Services

DC/ldbd
cc: DB/TWN/NOT

K-1
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